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Description 

BACKGROUND OF THE INVENTION 
CROSS-REFERENCE TO RELATED APPLICATION 

EP-A-0 506,255 describes a cellular telephone sys- 
tem wherein orbiting satellites contain controllers for 
switching and controlling call set-up, in conjunction with 
a ground-based database management system. The 
present invention provides an alternate solution. 

This invention relates to a wireless telephone sys- 
tem for employing one or a plurality of orbiting satellites 
to allow wireless telephone users (subscribers) commu- 
nication access to a terrestrial telephone system 
(whether private, government or common carrier), and 
particularly to a wireless telephone system, such as a 
cellular system, which permits subscriber access to ter- 
restrial telephone networks while the subscriber is 
roaming in areas that do not have cellular telephone 
services. 

There is a need to provide personal communica- 
tions anywhere on the earth. Current communications 
systems, for example, cellular telephone systems, re- 
quire terrestrial cellular relay stations to intercept and 
link a cellular radiotelephone transmission with conven- 
tional switched telephone users and with other cellular 
telephone users. 

Cellular telephone systems have been proposed 
which account for roamers, i.e., cellular telephone users 
which roam outside a normal service area. The Ameri; 
can Telephone and Telegraph Corp. (AT&T) has pro- 
posed an inter-cellular data network for interconnecting 
terrestrial cellular telephone service areas using a ter- 
restrial packet-switched network that has nodes at the 
participating cellular telephone service areas wherein 
packet-switched network data is accumulated in a da- 
tabase of roaming cellular telephone users. The data- 
base therein proposed would keep track of roamers and 
allow terrestrial interconnection of the roamer to the tel- 
ephone system when the roamer is located in a cellular 
telephone service area that is remote from a designated 
home cell. Certain data is collected which would allow 
routing of calls to the roaming user, allow issuance of 
billing information, and allow collection of other system 
operation data. The operation of the system is proposed 
as follows: A database ot roaming users is notified via 
the user when the user desires to accept or make tele- 
phone calls while roaming. The user notifies the system 
of intention to roam via a digital signal from the cellular 
telephone. The roaming user is then logged into the da- 
tabase via a terrestrial or other packet-switched net- 
work. Upon entering a participating remote cellular tel- 
ephone service area, the mobile transceiver apparatus 
would transmit a (burst) digital signal to the cellular tel- 
ephone operator in the remote service area. The data- 
base of roaming users would then be updated to show 
the user's current service area. Incoming calls normally 



directed to the user home cell are thus routed to the 
proper service area and switched to the user. Call 
screening and other features would allow the user to 
control the expenses. For outgoing calls, connections 
5 are made from the mobile transceiver apparatus to the 
current service area, which in turn handles connections 
to the public switched telephone system in the normal 
manner of cellular telephones. Means may be provided 
to provide for billing of the user via his home ceil due to 
10 the database information provided by the packet 
switched data network. 

Efforts are under way to utilize satellite technology 
in cellular communications. Satellite delivered tele- 
phone services to mobile users have been proposed as 
is the Mobile Satellite System (MSS) in the USA. This sys- 
tem is now being implemented by the American Mobile 
Satellite Corp. (AMSC). It utilizes transceivers in the mo- 
bile unit (automobile for example) operating in the L- 
band (1530-1560 MHz and 1646.5-1660.5 MHz) that 
20 communicate to a satellite at geosynchronous orbit. In 
addition to significant expense to the end user for the 
transceiver apparatus, the system is subject to noticea- 
ble relay delay due to transmission of the signals to and 
from geosynchronous orbit. Furthermore, the cellular 
2S telephone service providers must nevertheless imple- 
ment a costly additional inter-system network to direct 
calls to the mobile transceiver apparatus. The current 
system as envisaged does not have a method for locat- 
ing the roaming user and directing the call to the user. 
30 US Patent No! 4,972,456 discloses a cellular tele- 
phone "satellite" roaming system that uses a satellite 
system to permit access to the cellular telephone sys- 
tem when a user is located in areas outside of cellular 
telephone system coverage. This system does not con- 
35 template overhead orbiting satellites, but rather the sys- 
tem would employ subsidiary cell sites in a terrestrial- 
based cellular communications system. 

Other patents relate to general information on cel- 
lular telephone roaming systems which permit a user of 
40 one cellular system to use another cellular system while 
traveling in areas outside a home cellular system. These 
patents include U.S. Patent Nos. 4,901 ,340; 4,972,460; 
and 4,833,701. 

Motorola, Inc. announced on June 27, 1990 a pro- 
45 posed crosslinked satellite network under the name 
IRIDIUM. The IRIDIUM system is believed to be de- 
scribed in European Patent Publication EP 365,885, 
published May 2, 1990, and corresponding to United 
States Patent Application Serial Number 263,849 filed 
so 28 October 1 988. The I Rl Dl UM system envisions a con- 
stellation of seventy-seven low-earth orbiting satellites 
in seven circular polar orbits for supporting cellular tel- 
ephone communications on the earth's surface. In the 
IRIDIUM system, all handoff and relays of communica- 
55 tions traffic are handled in space directly between sat- 
ellites, so that the terrestrial telephone network is by- 
passed. However, ground signal processing is required 
to set up and place calls. Calls originating from outside 
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the satellite service areas must interrogate the home lo- 
cation of the user in order to identify the user. The sys- 
tem requires that all satellites be linked constantly to one 
another. Each of eleven evenly-spaced satellites shar- 
ing an orbit is contemplated to project thirty-seven com- 
munications cells on the earth's surface. Additionally, 
each satellite has four intersatellite links, thus forming a 
goedesic sphere for traffic communication paths. Due 
to cost and channel limitation, it may be presumed that 
the IRRIDIUM system will not compete with the services 
provided by terrestrial-based cellular communications 
systems. A technical description of this invention is be- 
lieved to be contained under United States Patent Ap- 
plication Serial No. 263,849 filed October 28, 1988 in 
the names of Bertiger, Leopold and Peterson. 

The paper "Current and Future Mobile Satellite 
Communication Systems " by Kato et al (IEICE Trans- 
actions summarises the development of satellite com- 
munication system from international to regional to do- 
mestic systems between 1976 and 1991. It postulates 
a configuration whereby three forthcoming systems 
(TM1, AMSC and MOBILE SAT) interface the public 
switching telephone network (PSTN) through a gateway 
so that any subscriber of the satellite systems can com- 
municate with any subscriber of the PSTN, or vice versa. 

The article "The OmniTRACS (registered trade- 
mark) Mobile Satellite Communications and Positioning 
System" by Tiedemann et a! (Proceedings of the Inter- 
national Congress on Transportation Electronics, Octo- 
ber, 1 990, Warrendale, US; pages 503 to 507) describes 
a system for communicating short messages between 
a central hub, which receives messages for a fleet of 
moving vehicles, and the moving vehicles, sending the 
messages to the vehicles via satellite. 

By a document dated November 2, 1990, Ellipsat 
Corporation made application to the Federal Communi- 
cations Commission for authority to construct an ellipti- 
cal orbit satellite system to support, among other things, 
mobile voice services in the United States through a 
constellation of six satellites. The service has been pre- 
sented as complementary of and not competitive with 
existing and future (terrestrial) cellular telephone serv- 
ices. The system contemplates the use by end users of 
dual-mode transceivers using Code Division Multiple 
Access (CMDA) modulation to effect communications 
with earth satellites in extended-coverage elliptical orbit. 

The "Globalstar" submission to the Federal Com- 
munications Commission (FCC), Washington DC, US 
dated 3 June 1991, published on 24 October 1991, as 
File Nos. 19-DSS-P-91(48) CSS-91-014 applying for 
authority to construct a low earth orbit satellite system 
broadly sets out, at pages (i) to (vii) and pages 98 to 
1 55, the concept of a satellite system offering global ra- 
dio-determination satellite services (RDSS) and mobile 
voice and data services to and from hand-held and ve- 
hicle-mounted transmit-and-receive devices, and ex- 
plains the desirability of combining the use of low-earth 
orbit (LEO) satellites with existing terrestrial communi- 



cations systems and efficient spread spectrum tech- 
niques. The concept of each satellite, being part of a 24 
or 48 satellite constellation, operating as a repeater in 
space such that it utilizes rather than bypasses existing 
s communications carries, is said to eliminate complex 
call setup procedures and on-board processing. It is 
said to be important to be able to connect any mobile 
user to the closest of a network of gateway stations, 
each of which is for linking users to existing networks, 
10 and six of which are for performing more complex func- 
tions than this, such as resource assignment, network 
timing and coordination, and satellite communications 
load monitoring. The submission, in addition to serving 
as an application to construct, acknowledges the need 
is to carry out such copies of a network database in a set 
of network coordinating gateways. The submission, in 
addition to serving as an application to construct, ac- 
knowledges the need to carry out such experiments as 
become necessary in order to develop the required 
20 gateway technology, and thus acknowledges that fur- 
ther authority may subsequently need to be requested 
from the FCC. Finally, the submission contains legal 
documentation concerning the individual applications to 
construct each of the 48 LEO communications satellites 
25 of the proposed system. 

Current technology in the cellular telephone indus- 
try uses analog transmission at 30 kHz FM with many 
customer features such as autodial, portable operation 
etc. The next generation of equipment will be Time Di- 
30 vision Multiple Access (TDMA) digital transceivers, due 
to be introduced in late 1 990. Future generations of Cel- 
lular Telephones will use Code Division Multiple Access 
(CDMA) and spread spectrum modulation for solutions 
to communication traffic saturation of terrestrial cellular 
35 systems. Finally, a roaming network is being developed 
for the purpose of allowing cellular telephone customers 
the ability to roam from cell system to cell system in the 
USA (and other regions). 

In the development of commercial terrestrial-based 
40 cellular telephone systems, it is expected that dual 
mode radios will be produced that will be able to access 
both analog and digital systems. With digital radios, ad- 
ditional services are expected to appear such as car to 
mobile facsimile (car fax), data transmission, computer 
45 interconnections and position location services. 

Some high usage cellular systems, such as PAC- 
TEL's Los Angeles system, are expected to saturate in 
1991. PACTEL and other cellular systems are looking 
toward Time Division Multiple Access (TDMA) as a step 
so toward satisfying future needs. However, the system op- 
erators see even more capacity demands and have 
funded development of a CDMA-based technology. 
QUALCOMM in San Diego, California, has been funded 
by NYNEX and others to develop CDMA technology for 
55 cellular services. QUALCOMM has demonstrated a 9.6 
KBPS voice codec with "toll quality" performance using 
CDMA technology. CDMA may become an industry 
standard since it is expected to relieve the "capacity* 
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problem and is inherently less expensive as cell site 
equipment, particularly for rural service areas (RSAs). 

CDMA may be used in connection with implemen- 
tations of the present invention, but the use of other 
modulation schemes is not precluded. 

The present invention aims to provide a radio com- 
munication system capable of servicing a roaming user 
or the like outside the range of terrestrial relay stations. 
According to the present invention there is provided a 
satellite communications system operative in connec- 
tion with an existing terrestrial communications system, 
comprising 

at least one satellite means in earth orbit; 
at least one gateway at a terrestrial location bid frac- 
tionally coupled to said terrestrial communications 
system, said at least one terrestrial gateway further 
being bidirectionally coupled through first commu- 
nication links on a first frequency to said at least one 
satellite means for transmitting communications 
traffic to, and for receiving communications traffic 
from, said at least one satellite means, said com- 
munications traffic including call set-up control in- 
formation and call signals; 
a plurality of wireless telephone transceivers asso- 
ciated with users of said satellite communications 
system, each of said transceivers being bidirection- 
ally coupled, in use, through second communica- 
tions (inks on a second frequency to said at least 
one satellite means for transmitting communica- 
tions traffic to, and for receiving communications 
traffic from, said at least one satellite means; 
a network control means at a terrestrial location for 
controlling call signals in the terrestrial communica- 
tions system; 

a network database management system for man- 
aging a network database containing identification 
of each active user, location of said active user and 
a home gateway of said active user; 
at least one network coordinating gateway at a ter- 
restrial location coupled to said at least one satellite 
means through said first communications links for 
receiving requests for service from active transceiv- 
ers, said at least one network coordinating gateway 
including means for selecting a terrestrial gateway 
to establish a bidirectional communications link be- 
tween said active transceiver that is requesting 
service and said terrestrial communications sys- 
tem, said at least one network coordinating gateway 
further comprising means for maintaining a copy of 
said network database; and 
means for maintaining and updating each said copy 
of said network database in substantially real time; 
wherein 

communications traffic to an active one of said 
transceivers is passed through and repeated by 
said at least one satellite means by being received 
from one of said first communications links, and 
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transmitted to one of said second communications 
links, without regard for any informational content 
of said communications traffic; and wherein 
communications traffic from an active one of said 
transceivers is passed through and repeated by 
said at least one satellite means, by being received 
from one of said second communications links and 
transmitted to one of said first communications 
links, without regard for any informational content 
of said communications traffic. 



Preferred embodiments of the system operate by 
effecting communication between a terrestrial wireless 
telephone end user transceiver apparatus and a terres- 
*5 trial communications link via only a single relay through 
a single satellite or a succession of relays through orbit- 
ing satellites wherein the relay station (satellite) is in mo- 
tion relative to the end user transceiver apparatus and 
to the terrestrial communications link, wherein the 
20 ground-based equipment makes the ultimate decision 
on linking based on satellite ephemeris information and 
end user information, and wherein the end user trans- 
ceiver apparatus, the orbiting satellite and the terrestrial 
communications link cooperate to effect hand-off from 
25 a first orbiting satellite to a second orbiting satellite other 
than the first orbiting satellite. The NCG(s) are capable 
of receiving requests for calls and participating in the 
call routing and call setup on an autonomous basis. The 
satellites are simple relay stations which receive, trans- 
30 late in frequency, amplify and transmit signals. 

The present invention offers substantial advantag- 
es while integrating with existing telephone systems. 
The invention allows wireless telephone with automatic 
switching (cellular) voice, data and facsimile communi- 
35 cation to the public-switched telephone network in areas 
not served by terrestrial cellular telephone systems. The 
invention in particular will provide enhanced roaming 
cellular telephone services to cellular telephone service 
areas that have poor coverage, gaps in coverage, and 
40 other service area degradation. As a consequence there 
is also an increased ability to provide emergency com- 
munications services, such as reporting of medical 
emergencies, roadside breakdowns, tracking of stolen 
cars and other similar services in all areas served by 
45 satellite. 

The invention will be better understood by reference 
to the following detailed description in connection with 
the accompanying drawings. 

so BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a figurative illustration of an integrated wire- 
less telephone and orbiting satellite communications 
system in accordance with the invention, 
55 Fig. 2 is a figurative illustration of the integrated 
wireless telephone and orbiting satellite communica- 
tions system showing how a first type of duplex commu- 
nications circuit may be set up. 
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Fig. 3 is a figurative illustration of the integrated 
wireless telephone and orbiting satellite communica- 
tions system showing how a second type of duplex com- 
munications circuit may be set up. 

Fig. 4 is a system block diagram according to the 
invention. 

Fig. 5 is a block diagram of a wireless transceiver 
apparatus for use by an end user. 

Fig. 6 is a block diagram of a gateway terminal unit 
for use in a cellular system according to the invention. 

Fig. 7 is a block diagram of a network coordinating 
gateway for use in a system according to the invention. 

Fig. 8 is a block diagram of a network control center 
for use in a system according to the invention. 

Fig. 9 is a block diagram of a satellite system for 
use in a system according to the invention. 

Figs. 1 0A-1 0L together are a flow chart of operation 
of a specific embodiment of the invention. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

An integrated wireless/satellite communications 
system 10 according to the invention is shown in Fig. 1. 
The system 10 may include private, government or cel- 
lular telephone systems which themselves comprise 
gateways 12, 14, 16, 18. The gateways may be conven- 
tionally-defined metropolitan service areas (MSAs) 12, 
14, 16 and rural service areas (RSAs) 18, government 
telecommunications gateways, or private network 
nodes. The system 10 may further include according to 
the invention a network database 20 of users, a satellite 
communications system with a single one or a plurality 
of low-earth orbit satellites 22, each of which services a 
(moving) satellite service area 24, a network control 25, 
a satellite control center 26, at least one network coor- 
dinating gateway 28, a representative roaming end user 
30, a packet switched network 32 and a plurality of sat- 
ellite communications links, including for example cellu- 
lar telephone communications links 34, 36, a network 
communications link 38 and a satellite control link 40. 

In the exemplary cellular telephone systems, there 
is contemplated existing and future terrestrial wireless 
telephone systems. Herein they may be collectively re- 
ferred to as a Gateway Telephone Service Areas (GT- 
SAs) or Metropolitan Service Areas (MSAs) or Remote 
Service Areas (RSAs). 

In accordance with the invention, there is provided 
a Satellite Service Area (SSA) 24 (which may be mov- 
ing) having a communications link 34 capable of serv- 
icing any roaming user 30 within the SSA 24. The sat- 
ellite control center 26 is to provide for proper operation 
of the satellite system 22, of the links to and from a plu- 
rality of satellites which are passing overhead. The links 
include, in particular, the Satellite Control Link (SCL) 40, 
the Network Coordinating Link (NCL) 38 and the Cellular 
Telephone Links (CTL) 34, 36. 

The MSAs and the RSAs may be linked by present 
or proposed links, such as a nationwide packet switched 



network (NWN) 32 which may be used to establish the 
network database 20 of users. The NWN 32 may pro- 
vide the service areas with information necessary to lo- 
cate roaming users, login user, logout users, and for call 
5 setup. 

The satellite system 22 may comprise a single sat- 
ellite or a constellation of about 24 to 48 satellites pref- 
erably in low-earth near circular or possibly elliptical or- 
bits between selected latitudes. Each satellite is provid- 
10 ed with command and communications subsystems 
which are capable of receiving signals, converting them 
to the downlink frequencies, amplifying signals, and 
transmitting the signals back to the earth. The satellites 
do not serve as bypass to ground-based telecommuni- 
is cations facilities. 

The satellite control link 40 provides remote control 
of satellite components and configurations. The network 
coordinating link 38 provides for data transfer to and 
from the network coordinating gateway 28 for the pur- 
20 pose of establishing communications to and from the 
roaming user 30. The wireless telephone links 34, 36 
are used for voice and data communications, position 
location and other services between the user and vari- 
ous wireless telephone systems. The network control 
25 center is used to coordinate between NCGs, keep the 
network database updated to all NCGs, collect billing 
and system information and to coordinate any informa- 
tion from the satellite control center that the NCG(s) 
might require such as satellite ephemeris and health. 
30 The wireless telephone user equipment preferably 
may be any commercially available unit that has the ca- 
pability of digital signal generation and a compatible 
modulation scheme with the network into which it is to 
be integrated combined with digital and frequency gen- 
35 erating equipment compatible with the satellite system. 
Code Division Multiple Access (CDMA) modulation or 
other modulation compatible with the satellite relay sys- 
tem are contemplated. 

40 SYSTEM OPERATION: 

Operation of the system according to the invention 
is first described in connection with Fig. 2 and Fig. 3 as 
follows: 

45 Notification is a first procedure. Each user has a 

home gateway (HG). Each gateway has a home user 
database which contains information of all the users for 
which that gateway is home and each gateway has a 
roamer database of all the active roamers in the gate- 

50 way's service area. The roaming user 30 notifies the 
system either by a special control signal to the present 
satellite system 22 as shown in Fig. 2 by a relay path A- 
C to a network coordinating gateway (NCG) 28 or if in 
service area range by a special control signal to the 

55 nearest service area base station 37, that the user 30 
desires to be placed in the database 27 of roaming users 
for service area 1 6 and that the user will be exiting serv- 
ice area of the terrestrial system. The special control sig- 
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nal which is communicated to the NCG 28 is processed 
either by the service area or the NCG and routed out- 
ward from the NCG 28 to the packet switched network 
32. The network database 20 is updated to include the 
user 30 as a roamer in service area 16. The NCG 28 
notes the acceptability of the user 30, and the network 
database 20 is updated to show the user 30 roaming in 
the SSA 24. The roamer database 27 of service area 1 6 
is then updated to show the user 30 to be in the Satellite 
Service Area (SSA) 24 and the user's home gateway 
database is updated to show that the user is roaming in 
service area 16. This condition exists until the user 30 
re-enters a service area of the terrestrial cellular system 
or until the user enters a different service area. 

There are two kinds of telephone calls: incoming (in- 
bound) to the terrestrial network from the (roaming) user 
30; and outgoing (outbound) to the user from the terres- 
trial network. 

Incoming calls initiated by the user 30, not located 
in a gateway terrestrial service area, begins with a re- 
quest to the NCG 28 to access to the public switched 
telephone network (PSTN). The NCG 28 processes the 
request and checks its database 20 for the user 30. De- 
pending on ephemeris, satellite resources, gateway re- 
sources and call destination, the call is accepted by the 
NCG 28 to be serviced by a specific GTSA. The GTSA 
that is chosen is called the Active Gateway (AG). The 
AG could be a user's HG or any remote GTSA, MSA or 
RSA. If accepted, call routing and database information 
are processed to route the call to the desired GTSA (the 
AG). The call may be directed to the user's home service 
area 1 2 or to any other location within the satellite serv- 
ice area. The call is set up for example as shown in Fig. 
2 via path A-B, under database control of the NCG and 
the selected GTSA 16. The remote GTSA 16 (the AG) 
then acknowledges the request and processes the call 
to the call destination through a public switched circuit 
1 7. Channels and/or codes are assigned by the NCG 28 
and the gateway roamer database 27 at the AG is up- 
dated to show that the user equipment is busy. A handoff 
processor 33 at the AG 16 is updated to enable handoff 
from one satellite to another if required. The AG 16 no- 
tifies the NCG 28, via the packet switched network 32, 
that the call is in process to allow the NCG 28 to note in 
its database 20 that the user 30 is busy, and thereafter 
home user database 31 of the user's HG is updated to 
show the user as busy and to show the user's AG. Sub- 
sequent to call setup the user 30 and the call destination 
50 are connected via two-way wireless (cellular) tele- 
phone communications links A-B, as shown in Fig. 2. 
These communications may be carried out using spread 
spectrum modulation techniques and Code Division 
Multiple Access (CDMA) channels, or other modulation 
compatible with the satellite system, using equipment 
located at the user 30 position, and equipment located 
at the remote GTSA in the satellite service area (SSA). 
The CDMA or other modulation signal is converted to a 
voice signal at both the user and the remote GTSA. At 



the user end, the signal is converted either to an analog 
signal for voice and sent to a loudspeaker or converted 
to a digital signal and sent to another device for further 
processing of data. At the remote GTSA end 38 the sig- 

s nal is converted to either a voice signal or digital data 
and sent via a PSTN switch (not shown) for further rout- 
ing via the public switched telephone network 17 to the 
call destination 50. After communications is ended, a 
signal from either end of an "on-hook" condition signifies 

10 end of communication. 

The call termination processes proceed as follows: 
The AG 16 notifies the NCG 28 of call termination, and 
the network database 20 is notified of call termination 
and billing information and is updated to show the user 

ffi 30 not busy. The AG updates its roamer database 27 
and resets handoff processor 33. The NCG 28 notifies 
the user's HG via packet network 32 of user not busy. 
The HG updates the home user database 31 to show 
user not busy. 

20 Consider the situation where a remote location 
called the "caller" desires to make a telephone call to a 
cellular telephone user 30 that is roaming and is not lo- 
cated in a terrestrial cellular telephone service area 
(TCTSA). The call is initiated as shown in Fig. 3. The 

25 caller 50 uses the PSTN 21 to call the user's wireless 
(cellular) telephone number at the user's HG 12 or per- 
haps some other equivalent location. The call is trans- 
ferred by the PSTN switch to the user's HG. The HG 
equipment 23 processes the call and, by accessing the 

30 home user database 31 , finds that the user 30 is roam- 
ing in the satellite service area 24 and thereby knows to 
route the call to the AG. The HG equipment 23 then 
routes a request for route planning to the route planner 
25. The route planner 25 routes the call to the AG. In 

35 this example, the AG is the HG so no more call routing 
is required. If the home GTSA 12 is selected, the home 
GTSA 12 makes a call setup notification to the NCG 28 
via packet network 32. The NCG 28, upon receiving the 
request signal, checks the network database 20, proc- 

40 esses the information, and based on the information in 
its database 20, satellite resources and AG resources 
accepts or rejects the call. If the AG is another GTSA 
(not the user's HG), such as equipment 16, to handle 
the call, the HG 12 requests a call setup to the NCG 28 

45 via the packet network 32. The NCG 28 hails the user 
and transmits call setup information via the satellite 22. 
The NCG 28 signals the GTSA 16 of an outbound call 
and with information regarding call setup via the packet 
network 32. The NCG 28 notifies the HG 1 2 to route the 

50 call to the GTSA 16 and to update its home user data- 
base 31 to show the user is busy The call setup is as 
described above for the home GTSA. 

If ft accepts a call for connection, the NCG 28 sets 
up the call. The NCG 28 transmits the GTSA request for 

55 access to the user 30 through satellite 22. If accepted 
by the user 30, an acknowledgment is transmitted to the 
NCG 28 through satellite 22. The NCG 28 updates the 
network database 20 to show the user 30 to be busy. 
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The NCG assigns channels and notifies the AG and the 
user to continue call setup. Subsequent to call setup, 
the user and the call destination are connected via two- 
way wireless telephone communications links via path 
A-D, as shown in Fig. 3. The AG notifies the NCG that 
the call is in progress and the NCG updates the network 
database 20. The NCG notifies the HG that the call is in 
progress and the HG updates its home user database 
31 to show the user busy. As before, the communica- 
tions are carried out over Code Division Multiple Access 
(CDMA), or other compatible modulation, channels us- 
ing equipment located at the user position, and equip- 
ment located at the remote GTSA in the satellite service 
area. After communications is ended, a signal from ei- 
ther end of an n on-hook n condition signifies end of com- 
munication. After communications is ended a signal 
from either end of an "on-hook" condition signifies end 
of communication. 

The user at some point may decide to either termi- 
nate roaming in the SSA 24 or may re-enter a GTSA. If 
the user 30 desires to terminate roaming in the SSA 24 
he has two options: First, the user 30 may put his equip- 
ment on standby, thereby causing his equipment to not 
respond. This has the effect of temporarily making the 
user 30 unavailable for taking outbound calls to him. Al- 
ternatively, the user 30 may remove his identifying 
codes from the network database 20 of SSA roamers. 
To effect the removal from the database 20 t the user 30 
must notify the database 20, typically via the satellite 22 
of intent to discontinue roaming in the SSA. The NCG 
28 receives the user intention, and the network data- 
base 20 is updated to show the user 30 as not roaming 
in the SSA. The NCG 28 notifies the AG to delete the 
user from its roamer database 27 and notifies the HG to 
update its home user database to show that the user is 
no longer roaming in the SSA. 

In Fig. 4 there is illustrated the principal control el- 
ements in a cellular telephone system 10 for providing 
voice, data and other electronic telephone services to 
portable and mobile telephones located anywhere in a 
large geographical area. Terrestrial cellular telephone 
systems (TCTSs) 101 ,102 are provided with first anten- 
nas 103,104 located at many base sites throughout a 
geographical area to be served (SSA 24, Fig. 1). The 
TCTSs 101,102 are connected to a telephone central 
office (TCO) 1 06 with voice (and data) landlines 1 20, 1 21 
and with signaling network (packet) land lines 130, 131. 
The TCTS 101,102 may be any commercially available 
cellular telephone system or other gateway equipment 
(e.g., private systems). The TCTS 101,102 may be 
equipped with satellite interface equipment (SIEs) 
201,202. The SIEs 201,202 have second antennas 
203,204 that have the purpose of transmitting signals to 
and receiving signals from the satellites 301 ,302. 

A network coordinating gateway (NCG) 601 is a like 
a TCTS without the cellular telephone switch (it can co- 
located with a TCTS). A NCG has satellite interface 
equipment 201 ,202,206 with at least one antenna 205. 



The satellite interface equipment is connected to the 
packet network through line 132 and interfaces with the 
coordination equipment 610. The TCTSs 101,102 are 
connected to a NCG 601 by landline 132 via the TCO 

5 1 06. The NCG 601 is connected to network control (NC) 
401 by landlines 140,141 via the TCP 106. The NC 401 
is equipped with a network controller 404 and the net- 
work database 405. 

The TC0 1 06 connects the NC 401 to the NCG 601 

io and connects the NCG 601 to the CTS 101,102. The 
TCO 106 also connects the TCTSs 101 ,102 to the call 
destination telephones 1 07,1 08. These telephones may 
be any commercially-available product that can inter- 
face to a public switched telephone system and transmit 

15 voice and/or data Also shown in Fig, 4 are Cellular Sat- 
ellite Telephones (CST) 501. The Cellular Satellite Tel- 
ephones 501 are equipped with Cellular Telephones 
(CT) 503 and third antennas 505 which transmit to and 
receive signals from the TCTS 101 via first antennas 

20 103. In addition the cellular satellite telephones are 
equipped with Satellite RF Units (SRFU) 520 and fourth 
antennas 522 which transmit to and receive signals from 
the satellites 301 ,302 (Fig. 4). The CSTs 501 include a 
Satellite Control Unit (SCU) 530 which provides signal- 
's ing functions to the network. 

Referring to Fig. 5, there is illustrated in more detail 
a CST 501 of Fig. 4. The CST 501 may include a con- 
ventional cellular telephone 503 equipped with a trans- 
ceiver, a handset and many options (not shown), and it 

30 js expected that the terrestrial roaming network may re- 
quire digital terminals for this purpose. The cellular tel- 
ephone 503 accommodates multiple telephone num- 
bers and may be assigned a special satellite roaming 
number. The CST 501 is further equipped with a satellite 

35 control unit (SCU) 530 which includes storage for a user 
number 532, a request/ACK generator 533 and a retry 
generator 534, The CST 501 also includes a satellite RF 
Unit 520 which includes encoders 524, decoders 525, 
a modem 526 and a satellite RF converter 527. 

40 When a satellite is about to lose communication be- 
tween a user and a TCTSA that is handling the call, the 
active gateway initiates requests for a handoff to anoth- 
er satellite. The links to establish the handoffs are shown 
in Fig. 4 which shows TCT 101 handing off the links to 

45 CST 501 from satellite 302 to satellite 301 . 

Referring to Fig. 6 there is shown in more detail a 
unit of the terrestrial cellular telephone system (TCTS) 
101. The TCTS 101 with switch 221 may be any com- 
mercially available cellular telephone system or other 

so gateway equipment (e.g., private systems). The TCTS 
1 0 Vis interfaced to the Telephone Central Office 1 06 via 
landlines 120. The system is also interfaced by way of 
a signaling network (packet) to the TC0 1 06 by landlines 
130 and there through to a network coordinating gate- 

55 way 601 (Fig. 4) via landline 1 32. 

The TCTS cellular equipment 101 also includes 
special equipment according to the invention for the pur- 
pose of communicating to and from the user Cellular 
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Satellite Telephones (CTS) 501 by way of radio links 
through the satellite 301. This special equipment called 
the Satellite Interlace Equipment (SIE) 201 (Fig. 6) in- 
cludes a handoff processor 250, RF power monitor 251 
and a Route Planner 240 which processes outbound 
calls to users from other callers and provides route plan- 
ning to connect a caller to a user depending upon user 
location, the satellite ephemeris, and other planning cri- 
teria. The SIE 201 also includes a Cellular Telephone 
Interface Unit 230 that processes and conditions the 
voice and data signals and interfaces the call requests, 
call termination signals, and ACK data signals to the en- 
coder 232, the Cellular Telephone System 221 and the 
Call Termination Processor 233. A Call Request Proc- 
essor 235 takes access data from the decoder 234, via 
the retry generator 239, and either directs it to the Cel- 
lular Telephone Interface Unit 230 or routes it to the ACK 
generator 236. Signals from the ACK generator and the 
Call Termination Processor are applied to the encoder 
232. Modem 237 modulates signals from the encoder 
232 and demodulate signals from the Satellite RF Unit 
238. The output from the antenna 203 is applied to the 
RF unit 238 to receive signals from the satellites 301 . 
Likewise, the output of the satellite RF unit 238 is applied 
to the antenna 203 in order to transmit to the satellite 
(s). The handoff processor 250 monitors a calls signal 
and begin handoff procedures when a signal is below a 
threshold or there is a satellite that would provide better 
service to the user. The RF power monitor 251 checks 
the channel capacity of the satellite(s) in view of the 
gateway and informs the handoff processor 250 of chan- 
nel availability. 

Referring to Fig. 7 there is shown in more detail the 
Network Coordinating Gateway (NCG) 601. The NCG 
601 maybe co-located a TCTS and use the SIE 206. 
The difference between a regular gateway and a NCG 
is that a NCG comprises of commercially available 
equipment with the express purpose of monitoring the 
satellite(s), of assigning user channels, of creating and 
maintaining a database of cellular telephone users that 
are nationwide or worldwide, and of processing inbound 
and outbound call requests and does not necessarily 
have a cellular telephone switch. A NCG has at least 
one antenna for communication with the satellites but 
usually a plurality of antennas so that the NCG can be 
in communication with all satellites in view. This equip- 
ment may consist of computers, memory storage devic- 
es, interface equipment, modems and the like. This sys- 
tem may contain or be interfaced to additional databas- 
es and database management systems. The database 
is managed by a network computer 612 and receives 
and exchanges data from and with the Terrestrial Cellu- 
lar Telephone Systems 101,102 by way of landline 132 
connected via the TCO 106. The satellite monitor 611 
monitors the satellite(s) in view of the NCG and reports 
on channel capacity to the network computer 612. The 
satellite database 620 contains information about which 
satellites will be in view of the NCG at what time and at 



what look angles. The network computer 612 uses this 
information to determine satellite loading and assign 
channels appropriately. The network computer 612 is 
connected to the packet network and the encoder 232 
$ and decoder 234 through the cellular telephone inter- 
face unit (CTIU) 230. The CTIU 230 recognizes network 
requests such as roaming request, inbound call re- 
quests, ACK regarding network requests and discontin- 
uance requests from users and routes those requests 
io to the network computer 612. The CTIU 230 receives 
messages from the network computer 612 regarding 
ACK of requests from user, call setup information, call- 
ing information and hailing requests to a specific user 
and sends those messages to encoder 232. The net- 
15 work computer 612 receives from the packet network 
roaming requests from the TCTSA, gateway availability 
from gateways, ACK from gateways, user status from 
gateways, channel usage from gateways, billing infor- 
mation from gateways, system information and data- 
20 base information from network control, requests for 
channel assignments from gateways and logout re- 
quests from the TCTSA. The network computer 612 
transmits through the packet network to network control 
of satellite capacity, billing information, database infor- 
ms mation and other system information to the TCTSA re- 
garding login and logout requests, and to the gateways 
for channel requests, user activity in gateway's service 
area, call setup information, location of home users and 
other system information. 
30 Referring to Fig. 8 there is shown in more detail the 
Network Control (NC) 401. The NC 401 comprises of 
commercially available equipment with the express pur- 
pose of creating and maintaining a database of cellular 
telephone users that are nationwide or worldwide, of col- 
as lecting all billing and system usage information, of coor- 
dinating between NCGs and of coordinating satellite 
performance information that is pertinent to the system 
to the NCGs. This equipment may consist of computers, 
memory storage devices, interface equipment and the 
40 like. This system may contain or be interfaced to addi- 
tional databases and database management systems. 
The network database 20 is managed by a network con- 
troller 404, receives and exchanges data from and with 
the network coordinating gateway(s) 601 by way of land- 
45 lines 1 40, 1 41 connected via the TC0 1 06, and receives 
and exchanges data from and with the Satellite Control 
Center 26. 

A functional block diagram of the satellite pay toad 
is shown in Fig. 9. The satellite payload comprises, re- 

50 spectively, Satellite Communications Processor (SCP) 
306, communications uplink RF processor 31 2, commu- 
nications downlink RF processor 303, satellite control 
uplink/downlink RF processor 304, satellite/payload 
controller 305 as well as support elements not shown. 

55 The communications uplink RF processor 312 re- 
ceives signals from transmitters on the ground by an an- 
tenna, converts the received signals to an intermediate 
form, and applies the signal the to SCP 306. The SCP 
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306 switches the signals as appropriate and applies the 
signals to the communications downlink RF processor 
303. The communications downlink RF processor 303 
converts the signals to the downlink frequency, amplifies 
the signal, and transmits the signals to the ground by an 
antenna. A separate set of satellite control links, shown 
as the satellite control uplink/downlink processor 608 
are used for controlling the communications system, 
other subsystems, and maintaining the satellite opera- 
tion software. The uplink signals to the satellite are down 
converted to a baseband signal and applied to the sat- 
ellite controller 305. The satellite controller decodes the 
control messages and performs the appropriate actions. 
Digital signals from, other portions of the satellite, data- 
bases, buffers, storage, and satellite operation software 
are applied to the satellite controller 305. The satellite 
controller 305 encodes these signals and sends the sig- 
nals to the satellite control uplink/downlink processor 
608 for conversion to RF and transmission to the 
ground. 

It is useful to understand the operation of the system 
by users and callers. A user (30) is defined to be an op- 
erator who is equipped with a device capable of request- 
ing access, making and receiving calls with equipment 
501,502 shown in Fig. 4 via satellites 301,302, cellular 
telephone system equipment 101,102, terrestrial lines 
or other means 120,121 and telephone central office or 
other central switching means 106, and terrestrial lines 
or other means 123,124 to callers 107,108. A caller is 
defined to be an operator who is equipped with a device 
capable of requesting access, making and receiving 
calls with equipment 1 07, 1 08 via terrestrial lines or other 
means 123,124, and telephone central office or other 
switching 106, and terrestrial lines or other means 
120,121 and cellular telephone system equipment 
101,102, and via satellites 301,302 to the user 30 
equipped with equipment 501,502. 

The following description details the method of op- 
eration of the system for carry in g out several processes. 
These processes are; 

#1 Establishing a user as a roamer in the SSA 

#1 A Request for roaming by user in SSA 
#1B Request for roaming by user in a TCTSA 

#2 Call initiation by a User (an Inbound Call) 

#2A Call request (Inbound) 
#2B NCG acceptance of calls from user 
#2C Inbound call setup process, AG accept- 
ance 

#2D Inbound call acceptance retry notice 

#2E Inbound call duplex operation 

#2F Handoff of inbound and outbound calls 

#2G Call termination of inbound and outbound 

calls 



#3 Call initiation by a Caller (an Outbound Call) 

#3A Call request (Outbound) 
#38 NCG acceptance of calls from caller(Out- 
5 bound) 

#3C Outbound call setup process, AG accept- 
ance 

#3D Outbound call duplex operation 
#3E Handoff of Outbound calls 
10 #3F Call termination (Outbound call) 

#4 Notification to discontinue roaming by User 

#4A Request to discontinue roaming by user in 
is SSA 

#4B Request to discontinue roaming by user in 
a TCTSA 

These processes and their sub-processes as ex- 
20 plained hereinafter are outlined in a flow chart shown in 
Figs. 1 0A through 10L 

ESTABLISHING A USER AS A ROAMER IN THE SSA 

25 Consider a user wishing to be established as a 
roamer. The user must establish that he is a authorized 
user to have access to the communications facility (Fig. 
4; Fig. 10A, Step B, Fig. 10B). The user has two options; 
he may notify Network Coordinating Gateway (NCG) of 

30 his intention while in the SSA and out of range of a TCT- 
SA and have his request processed via a satellite relay 
to the NCG (Fig. 10B, Steps B1, B2, B3); or he may 
make his request via a participating TCTSA (Steps B1 , 
B4, B3). These two cases are now described: 

35 

REQUEST FOR ROAMING BY USER IN SSA 

Referring to Fig. 2, a method of a user signaling the 
NCG 28 that he wishes to roam can be illustrated. In this 

40 case the potential roamer is located in the SSA and not 
in a TCTSA. The user, operating the Wireless Satellite 
Telephone (WST) 501 ,502, either manually or automat- 
ically actuates the User request Unit 535 (Fig. 5) which 
activates the Request/ACK generator 533 and formats 

^5 a preset user number 532 onto a data stream that in- 
cludes a manually or automatically-entered user loca- 
tion code and passes it to the encoder 524. The encoder 
524 processes the datastream into a signal and routes 
it to the modem 526 for modulating the signal, which 

50 passes it to the Satellite RF Converter 527, which then 
activates the satellite antenna 522,523 and causes an 
RF signal to emanate from the device. 

The user transmits data to the NCG 28 through the 
satellite 22. The data includes user identification 

55 number, location code and a request for roaming. This 
signal is transmitted via link "A" in Fig. 9 to the satellite. 
The signal is received by the communications uplink RF 
processor 312 which converts the signal, applied the 
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signal to the SCP 306 which processes the signal, ap- 
plied to the communications downlink RF processor 303 
which converts, amplifies, and transmits the signal to the 
ground by an antenna. The satellite transmits the signal 
via link "C to the NCG. The signals are received by the 5 
NCG equipment 601 (Fig. 7) by antenna 205 and ap- 
plied to the satellite RF unit(s) 238. After processing the 
signal is applies to the modem 237 for demodulation and 
thence to the decoder 234. After decoding, the signal is 
appliedtothe cellular teiephone interface unit 230 which 10 
recognizes the data as a login request and passes the 
data to the network computer 61 2. The network compu- 
ter 612 sends an ACK signal on a preset frequency to 
the user by sending a signal to the cellular telephone 
interface unit 230 which signals the call request proces- is 
sor 235. The call request processor 235 signals the ACK 
gen erator 236 to signal the user through the satellite that 
it has received the roaming request. This ACK signal is 
applied to the encoder 232 and the modem 237 and 
passed to the satellite RF unit(s) 238 and after process- 20 
ing applied to the antenna 205 for transmitting to the 
satellite. Referring to Fig 9, the ACK signal is transmitted 
over link "C", 38 to the satellite. The signal is received 
by the satellite and transmitted over link "A", 34 to the 
user Referring to Fig. 5, the signal is received by the 2s 
user satellite telephone by its antenna 522,523 and ap- 
plied to the user's satellite RF converter 527, The result- 
ing signal is passed to the modem 526 and after demod- 
ulation is decoded by the decoder 525. The resulting sig- 
nal is sent to the request/ACK generator 533 which 30 
shifts the cellular telephone 503 to stand-by. 

The network computer 612 also selects the active 
gateway (AG) that is going to be used based on user 
location or other criteria given by the system. The net- 
work computer 61 2 then verifies the user as acceptable 35 
for authorization to use the system. If the user is not ac- 
ceptable for authorization to use the system, the net- 
work computer 61 2 does not update the network data- 
base 20 and ignores the user request. Upon acceptabil- 
ity of the user as an authorized user the network com- 40 
puter 61 2 updates the network database 20 to show us- 
er active, user location, and the selected AG. The com- 
puter interrogates the network database for the user's 
home gateway (HG). The network computer 612 sends 
the user I D along with user location and the selected AG 45 
to the user's HG 101 via the packet network through 
landlines 132. The data is received by the HG 101 by 
the cellular telephone system 221 through landlines 
130. The cellular telephone system 221 updates the 
home user database 224 to show the user as roaming, so 
the user's location and AG. The network computer 612 
then sends call setup data to the user through the se- 
lected satellite which might include call setup transmit 
and receive channels, transmit and receive codes if CD- 
MA is used and other information by formatting a mes- ss 
sage which contains the data and sending it to the cel- 
lular telephone interface unit 230 which applies the sig- 
nal to the encoder 232 and the modem 237 and passed 



to the satellite RF unit(s) 238 and after processing ap- 
plied to the antenna 205 for transmitting to the satellite. 
Referring to Figs. 4 and 9, the ACK signal is transmitted 
over link "C", 38 to the satellite. The signal is received 
by the satellite and transmitted over link "A", 34 to the 
user. 

Referring to Fig. 5, the signal is received by the user 
satellite telephone by its antenna 522,523 and applied 
to the user's satellite RF converter 527. The resulting 
signal is passed to the modem 526 and after demodu- 
lation is decoded by the decoder 525. The resulting sig- 
nal is sent to the request/ACK generator 533 which 
shifts the cellular telephone 503 to the proper channel 
for non-CDMA operation or provides the modem 526 
with the call CDMA codes for reception and goes to 
ready. 

The network computer 612 sends user ID, user lo- 
cation and the call setup information to the AG which 
might include call setup transmit and receive channels, 
transmit and receive codes if CDMA is used and other 
information by formatting a message which contains the 
data and sending it to the cellular telephone interface 
unit (CTIU) 230 which routes the data to the packet 
switch network through landlines 1 32. The data is re- 
ceived by the AG 102 by the cellular telephone system 
222 through landlines 1 31. The cellular telephone sys- 
tem 222 updates the roamer database 225 to show the 
user as roaming, the user's location and call setup in- 
formation. 

REQUEST FOR ROAMING BY A USER IN A TCTSA 

The second method of requesting roaming in an 
SSA is to make the request while in a TCTSA. The user 
either manually or automatically activates his Wireless 
Satellite Telephone (WST) User Request Unit 535 (Fig. 
5). A signal, including the user number, location, and 
codes to indicate the user wishes to roam in the SSA, 
is sent to the Cellular Telephone System (CTS) 101 
(102) by antenna 505(506) (Fig. 4; Fig. 10B, Step B4). 
The CTS 101 formats a data signal which is conveyed 
via landline 130 to the TCO 106 and then to the NCG 
601 via landline 132. Referring to Fig. 7, the signal is 
then applied to the network computer 612 which up- 
dates the network database 20 and interrogates the da- 
tabase to verify the user as acceptable for authorization 
to user the system. The network computer 61 2 then ver- 
ifies the user as acceptable for authorization to use the 
system. If the user is not acceptable for authorization to 
use the system, the network database 20 is not updated 
and the network computer 61 2 sends a message to the 
CTS to ignore the request via the packet network 
through landlines 132. Upon acceptability of the user as 
an authorized user the computer 61 2 selects the active 
gateway AG that is going to be used and updates the 
network database 20 to show user active, user location 
and the selected AG. The network computer 61 2 sends 
this information to the active gateway via the packet net- 
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work through landlines 132. The data is received by the 
AG 102 by the cellular telephone system 222 through 
landlines 131. The cellular telephone system 222 up- 
dates the roamer database 225 to show the user as 
roaming, the user's location and call setup information. 
The network computer 61 2 interrogates the network da- 
tabase for the user's home gateway (HG). The network 
computer 61 2 sends the user ID along with user location 
and the selected AG to the user's HG 101 via the packet 
network through landlines 1 32. The data is received by 
the HG 101 by the cellular telephone system 221 
through landlines 130. The cellular telephone system 
221 updates the home user database 224 to show the 
user as roaming, the user's location and AG. The net- 
work computer 612 then sends a message to the CTS 
to transmit to the user call setup data which might in- 
clude call setup transmit and receive channels, transmit 
and receive codes if CDMA is used and other informa- 
tion. The CTS transmits this data to the user. The user 
receives this data and goes to ready. 

CALL INITIATION BY A USER (AN INBOUND CALL) 

Referring to Fig. 5, the process to initiate a call from 
a user while roaming in an SSA is as follows: 

CALL REQUEST (INBOUND) 

To make a call request, the user dials the destina- 
tion telephone 107,108 telephone number by the use of 
the keypad of the Cellular Telephone 503 (See Fig. 1 0A, 
Step C, Fig. 10C, Step C1). The number is passed to 
the Satellite Control Unit 530,531 and into the Request/ 
ACK generator 533. The user number 532 is added to 
the signal and passed to the encoder 524 and proc- 
essed into a data stream which is applied to the Modem 
526. Two methods are available for the user to access 
the satellite. Method 1: An FDM-FM or other modulation 
using contention multiple access, operating on a hailing 
channel, may be used to signal the satellite 301 . Method 
2: Alternatively a special identifying CDMA code placed 
in the User Request Unit 535. The satellite simply re- 
peats to the ground the signals it receives so the method 
makes no difference to the satellite. The resulting mod- 
ulated signal is then applied to the Satellite RF Convert- 
er 527 and routed to the Satellite antenna 522 and trans- 
mitted to the satellite(s) within range. The satellite(s) 
within range repeat the signal to the ground. 

NCG ACCEPTANCE OF CALLS FROM USER 
(INBOUND) 

In the process of accepting calls at the NCG 601, 
the signals are received by antenna 205 and applied to 
the Satellite RF Unit 238 as shown in Fig. 7, The signals 
are processed, applied to the modem 237, thence the 
decoder 234 and the CTIU 230. The CTIU 230 sends 
the user ID and Call Destination to the network computer 



61 2. The network computer 61 2 checks the information 
being fed to it by the Satellite Monitor 611 to see if there 
are satellite resources and if there are resources, the 
channels that are available. If no satellite resources are 

& available, the network computer 61 2 sends a message 
to CTIU 230to signal the userto retry (method described 
below). If satellite resources are available, the user ID 
is checked against the stored ID information held in the 
network database 20 for acceptability of the user (Fig, 

10 10D, D3). If no access is detected the call request is 
terminated (Fig. 10C, C2; Fig. 10D, D5). If access is al- 
lowed (D5), the network computer 61 2 checks the avail- 
ability of the AG by formatting a channel request and 
sending the request to the AG through landlines 132. 

is The AG receives the message and responds. If the AG 
is not available, the network computer 612 checks the 
availability of other gateways that can be used. If no oth- 
er gateways are available, the network computer 612 
sends a message to CTIU 230 to signal the user to retry 

20 (method described below). If another gateway is avail- 
able, the network computer 612 selects this gateway as 
the new AG because the current AG in not available or 
because of a system choice. The network computer 61 2 
sends user ID and user location to new AG and to the 

25 user's HG via the packet network through landlines 1 32. 
The AG receives the information and updates its roamer 
database and the HG receives the information and up- 
dates its home user database. 



If the current AG is available or a new AG was se- 
lected, the network computer 612 sends user ID, desti- 
nation number, current satellite being used, transmit and 
receive frequencies and transmit and receive codes if 
CDMA is being used to the AG via the packet network 
through landlines 132. The data is received by the AG 
102 by the cellular telephone system 222 through land- 
lines 131. The cellular telephone system 222 updates 
the roamer database 225 to show the call information 
and the destination number. The cellular telephone sys- 
tem 222 sends the information to the CTIU 230 which 
sets transmit and receive frequencies, sets transmit and 
receive codes if CDMA is being used. The network com- 
puter 612 also sends the call information to the user by 
the same method as call setup as described in the re- 
quest for SSA roaming. The user receives call informa- 
tion, sets transmit and receive frequencies, sets trans- 
mit and receive codes if CDMA is being used and goes 
to stand-by. The cellular telephone interface unit 230 at 
the AG processes the call and applies the desired des- 
tination number to the cellular telephone system w/ 
switch 221. The CTIU 230 at the AG generates ACK 
ss codes for the call request processor and destination 
code signals for the cellular telephone system with its 
switch 221 . Referring first to the ACK codes, the call re- 
quest processor signals the ACK generator 236 to signal 
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the user and the user that it is ready to place the call. 
This ACK signal is applied to the encoder 232 and the 
modem 237 and passed to the satellite RF unit(s) 238 
and after processing applied to the antenna 203,204 for 
transmitting to the satellite. Referring to Figs. 4 and 8, 
the ACK signal is transmitted over link "D", 36 or link 
"B", 36 depending on whether the gateway is the home 
gateway or a remote gateway. The satellite relays the 
signal over link "A", 34 to the user. 

Referring to Fig. 5, the signal is received by the user 
satellite telephone by its antenna 522,523 and applied 
to the user's satellite RF converter 527. The resulting 
signal is passed to the modem 526 and after demodu- 
lation is decoded by the decoder 525. The signal is sent 
to the request/ACK generator 533. The user and the 
gateway now have a duplex link. 

Referring now to the destination signals sent to the 
cellular telephone switch, in its normal fashion the cel- 
lular telephone system w/switch 221 , as shown in Fig. 
4, via the terrestrial system lines 120,121, connects to 
the desired call destination 107,108 via the telephone 
central office 1 06. Once the call destination answers the 
call duplex operation begins. The CTIU 230 at the AG 
sends a message to the NCG 28 to update database to 
show call in progress by formatting a message and 
sending it to the CTS 221 which sends the message to 
the NCG 28. The data is received by the NCG 601 by 
the cellulartelephone system 223 through landlines 132 
which sends the data to the CTIU 230. The CTIU routes 
the message to the network computer 612 which up- 
dates the network database 20 to show that the user 
has a call in progress. The network computer 61 2 sends 
the user ID along with call in progress to the user's HG 
via the packet network through landlines 1 32. The data 
is received by the HG 101 by the cellular telephone sys- 
tem 221 through landlines 130. The cellular telephone 
system 221 updates the home user database 224 to 
show the user as having a call in progress. The Handoff 
Processor 250 is updated with the information regarding 
this duplex call. 

INBOUND CALL ACCEPTANCE RETRY NOTICE 
(CALL NOT ACCEPTED) 

If the call is not accepted (Fig. 10C, Steps C1, C2), 
the network computer 612 generates codes indicating 
NOT OK - RETRY and formats a signal to the user to 
show that the call must be retried, formats a message 
and sends it to the CTIU 230 which passes the data to 
the encoder 232. The encoded signal is applied to the 
modem 237 for modulation, applied to the Satellite RF 
Unit 238 and after processing applied to the antenna 
203,204 for transmitting to the satellite. Referring to 
Figs. 4 and 9, the NOT OK - RETRY signal is transmitted 
over link "C", 38. The satellite relays the signal over link 
"A", 34 to the user. 

Referring to Fig. 5, the retry signal is received by 
the user's satellite antenna 522,523 and passed to the 



user's Satellite RF Unit 527. The resulting datastream 
is demodulated by the Modem 526 and passed to the 
decoder 525. The decoded retry signal is applied to the 
Retry Generator 534. When, after a prescribed time de- 
s lay, the comparator in the Retry Generator 534 shows 
positive it signals the call request generator to retry. A 
counter will limit the number of retries. 

INBOUND CALL DUPLEX PROCESS 

10 

Reference is made to Figs. 4 and 9 for signal routing 
and satellite operation, to Fig. 5 for user equipment op- 
eration and to Fig. 6 for gateway operation. 

75 USER TO CALL DESTINATION DIRECTION 

Referring to Fig. 5 to consider the user's end of a 
duplex call, the user communicates to the call destina- 
tion 107,108 by activating the Cellular Telephone 503 

20 which passes digital voice or data to the encoder 524, 
which encodes the signal into a datastream, which is 
passed to the Modem 526. The Modem modulates the 
signal and passes it to the Satellite RF Converter 527 
for transmission to the satellite by the antenna 522,523. 

2s This signal from the user is transmitted via link W 
in Fig. 9 to the satellite. The signal is received by the 
communications uplink RF processor 312 which con- 
verts the signal, applied the signal to the SCP 306 which 
processes the signal, applied to the communications 

30 downlink RF processor 303 which converts, amplifies, 
and transmits the signal to the ground by an antenna. 
The satellite transmits the signal via link D B" 36, or "D n 
36, depending on the gateway selected in the call setup 
process. 

35 Referring to Fig. 6, the signals are received by the 
MSA/RSA equipment 101 ,102 by antenna 203,204 and 
applied to the satellite RF unit(s) 238. After processing 
the signal is applied to the modem 237 and thence to 
the decoder 234 if necessary. (If the user equipment 

40 generates data that conforms to industry standards, the 
decoding step may be bypassed.) After decoding, the 
signal is applied to the cellular telephone interface unit. 
230 and thence to the Cellular Telephone System w/ 
switch 221. The system then applies the signal to the 

45 terrestrial interface 120,121 via the telephone central of- 
fice 106 and thence to the call destination device 
107,108 (Fig. 4). 

CALL DESTINATION TO USER DIRECTION 

so 

In a similar manner the signals from the call desti- 
nation 107,108 are processed. Referring to Fig. 4, the 
call destination user activates his Telephone Device 
107,108 which passes his voice or data over landlines 
55 123, 124 to the Telephone Central Office (TCO) 106. Ac- 
cording to the invention, these signals are routed to the 
selected MSA/RSA Cellular Telephone System 101,102 
by landlines 120,121. The landline system is not by- 



12 



23 



EP 0 536 921 B1 



24 



passed. Referring to Fig. 6, the Cellular Telephone Sys- 
tem 221 routes the signals to the Cellular Telephone In- 
terface Unit 230 where the signals are processed and 
fed to the encoder 232. After encoding, the signals are 
applied to the Modem 237 and after modulation are sent 
to the Satellite RF Unit 238. The resulting RF signal is 
sent to the antenna 203,204 for transmission to the Sat- 
ellite 301,302 (Fig. 4). 

This signal from the gateway is transmitted via link 
M B n 36, or "D" 36, depending on the gateway selected in 
the call setup process, in Fig. 9 to the satellite. The sig- 
nal is received by the communications uplink RF proc- 
essor 312 which converts the signal, applied the signal 
to the SCP 306 which processes the signal, applied to 
the communications downlink RF processor 303 which 
converts, amplifies, and transmits the signal to the 
ground by an antenna The satellite transmits the signal 
via link "A", 34 to the user. 

Referring to Fig. 5, the user receives communica- 
tions in the following manner: The signals are received 
by the antenna 522 and sent to the Satellite'RF convert- 
er 527, then passed to the modem 526. The demodu- 
lated baseband signals are then decoded by the decod- 
er 525 and sent to the cellular telephone 503,504 for 
further processing into audio or data. 

HANDOFF OF INBOUND AND OUTBOUND CALLS 

The handoff of both inbound and outbound calls is 
accomplished by the same means. The handoff proces- 
sor 250 senses user signal level below a preset level 
over a prescribed iengttfof time or a handoff is required 
given the satellites in view of the AG. Subsequent hand- 
off s are accomplished in the same manner with the sec- 
ond satellite becoming the original satellite and a third 
satellite becoming the new satellite, and so on. 

The handoff processor 250 signals the modem 237 
to search the other satellites in view for the user. If the 
user is not found on the other satellites, the handoff 
processor 250 is reset and after a prescribed length of 
time the signal level will be checked to see if the hand- 
off procedure should start again. If the user is found on 
another satellite, the handoff processor 250 checks the 
input from the RF power monitor 251 if channel capacity 
is acceptable. If not acceptable, the handoff processor 
250 picks an acceptable channel frequency and new 
CMDA codes if required. The handoff processor formats 
a message containing the new transmit and receive fre- 
quencies (and new codes if required) and sends the 
message to the modem 237 for modulation. The Modem 
237 modulates the message and applies signal to the 
Satellite RF Unit 238. The resulting RF signal is sent to 
the antenna 203,204 for transmission to the original Sat- 
ellite 301 (Fig. 4). 

Referring to Fig. 9, the signals are transmitted from 
the gateway over link "D", 36 or link "B", 36 depending 
on the gateway selected during the call setup process. 
The signals are downlinked to the user via link °A n , 34. 



Referring to Fig. 5, the user receives communica- 
tions in the following manner: The signals are received 
by the antenna 522 and sent to the Satellite RF convert- 
er 527, then passed to the modem 526. The demodu- 

s lated baseband signals are then decoded by the decod- 
er 525. The resulting signal is sent to the request/ACK 
generator 533 which shifts the cellular telephone 503 to 
the proper channel and provides the modem 526 with 
the call CDMA codes for reception and goes to ready. 

10 The request/ACK generator 533 sends an ACK to the 
handoff processor 250 at the AG through the satellite. 
The handoff processor 250 receives the ACK and shifts 
satellite RF unit 238 to new transmit and receive fre- 
quencies. The handoff processor 250 signals the satel- 

1$ lite RF unit 238 to send its transmissions and receptions 
to the new satellite and the call continues. 

If there was adequate channel capacity on the new 
satellite at the original frequencies, the handoff proces- 
sor 250 signals the satellite RF unit 238 to send its trans- 

20 missions and receptions to the new satellite and the call 
continues. The handoff processor formats a message 
for the NCG 28 regarding the new satellite and new fre- 
quency assignment if required and sends the message 
to the modem 237. The modem applies the message to 

25 the decoder 234, thence to the CTIU 230, and to the 
packet network through landlines 130. The data is re- 
ceived by the NCG 601 by the CTIU 230 through land- 
lines 132. The CTIU 230 routes the message to the net- 
work computer 612 which updates the network data- 

30 base 20 to show the new call information. 

CALL TERMINATION OF INBOUND AND OUTBOUND 
CALLS 

35 Calls are terminated in the same manner for user 
initiated calls or caller generated calls (Fig. 10C to Fig. 
10ForFig. 10Gto Fig. 10J) as follows: Referring to Fig. 
6, the Cellular Telephone System 221 senses an on- 
hook condition, from either the user or the call destina- 

40 tion, and signals the Cellular Telephone Interface Unit 
(CTIU) 230 to activate call termination. The CTIU sig- 
nals the call termination processor 233 to generate a 
call termination signal and route it to the encoder 232. 
The encoded signal is then applied to the Modem 237, 

45 and this modulated signal is routed to the Satellite RF 
Unit 238. The resulting RF signal is sent to the antenna 
203,204 for transmission to the Satellite 301,302 (Fig. 

This signal from the gateway is transmitted via link 
so "B" 36, or "D" 36, depending on the gateway selected 
via the call setup process in Fig. 9 to the satellite. The 
signal is received by the communications uplink Rf proc- 
essor 312 which converts the signal, applied the signal 
to the SCP 306 which processes the signal, applied to 
55 the communications downlink RF processor 303 which 
converts, amplifies, and transmits the signal to the 
ground by an antenna. The satellite transmits the signal 
via link "A", 34 to the user. 



13 



25 



EP 0 536 921 B1 



26 



Referring to Fig. 5, the user receives communica- 
tions in the following manner: The signal is received by 
the antenna 522 and sent to the Satellite RF converter 
527, then passed to the modem 526. The demodulated 
baseband signals are then decoded by the decoder 525 
and sent to the cellular telephone 503,504 which dis- 
continues the call. 

The Cellular Telephone System also activates 
codes which are transmitted over landlines 130 to the 
NCG 28. Referring to Fig. 4, these signals are routed 
over the network landlines 1 30, 1 31 to the TCO 1 06 and 
thence to the NCG 601 by landline 1 32. Referring to Fig. 
7, these signals are processed by the network computer 
61 2 which updates the network database 20 to show the 
user not busy. Certain other business data is also routed 
to the NCG 601, such as billing information, call time, 
rates or other such information. The network computer 
612 notifies the home MSA/RSA gateway 101 (HG) via 
packet switched network 32 through landlines 1 32 via 
telephone central office 1 06 or other such network of the 
current status of the user. The data is received by the 
HG 101 by the cellular telephone system 221 through 
landlines 1 30. The cellular telephone system 221 up- 
dates the home user database 224 to show the user as 
not busy. The AG resets processors and updates data- 
bases. Referring to Fig. 6, the cellular telephone system 
w/switch 221 then updates the roamer database 225 to 
show the user not busy. 

CALL INITIATION BY A CALLER (AN OUTBOUND 
CALL) 

Referring to Fig. 4, the process to initiate a call from 
a caller to a user roaming in a service area is as follows: 

CALL REQUEST (OUTBOUND) 

A call request is made when a caller makes a ter- 
restrial PSTN or other network call to the user's home 
or equivalent TCTSA (gateway), rather than to a nearby 
uplink which would bypass the normal terrestrial struc- 
ture. The call is routed to the user's HG via the normal 
terrestrial structure. Referring to Fig. 4, the caller using 
a telephone device 1 07, 1 08 dials the telephone number 
of the user equipment 501 ,502 by the use of any means 
provided by the device. The number is passed via the 
terrestrial or other means lines 123,124 to the Tele- 
phone Central Office 106 or other central switching of- 
fice, and thence via terrestrial lines or other means 
120,121 to the Cellular Telephone System equipment 
101 ,102 located at the user's home gateway. Referring 
to Fig. 6, the request for access to the user is processed 
by the Cellular Telephone System w/switch 221 which 
interrogates the home user database 224 to determine 
if the user is roaming in the SSA. If the user is roaming 
in the SSA and is not busy, the user number, location, 
active gateway (AG), and other user data is retrieved 
from the database and passed to the satellite interface 



equipment 201. The signal is applied to the route plan- 
ner 240. The route planner processes the information, 
and, using stored satellite ephemeris and user informa- 
tion, selects the routing of the call. 

5 

NCG ACCEPTANCE OF CALLS FROM CALLER 
(OUTBOUND) 

The HG requests a channel assignment from the 

10 NCG. The HG formats a request for a channel assign- 
ment and sends the request to the NCG 28 via the pack- 
et network through landlines 130. The CTIU 230 at the 
NCG receives the request through landlines 1 32 and 
sends the request to the network computer 61 2, The 

'5 network computer 612 checks the information being fed 
to it by the Satellite Monitor 611 to see if there are sat- 
ellite resources and if there are resources, the channels 
that are available. If no satellite resources are available, 
the network computer 61 2 formats a message to signal 

20 caller that the system is busy and to retry and sends the 
message to CTIU 230. The CTIU 230 sends the mes- 
sage to the HG 101 via the packet network through land- 
lines 132. The cellular telephone system 221 at the HG 
101 receives the message through landlines 130 and 

25 signals the caller that the system is busy and to retry. If 
satellite resources are available, the network computer 
612 checks the availability of the AG by formatting a 
channel request and sending the request to the AG 
through landlines 1 32. The new AG receives the mes- 

30 sage and responds. If the AG is not available, the net- 
work computer 61 2 checks the availability of other gate- 
ways that can be used. If no other gateways are avail- 
able, the network computer 612 formats a message to 
signal caller that the system is busy and to retry and 

35 sends the message to CTIU 230. The CTIU 230 sends 
the message to the HG 101 via the packet network 
through landlines 132. The cellular telephone system 
221 at the HG 101 receives the message through land- 
lines 1 30 and signals the caller that the system is busy 
and to retry. If another gateway is available, the network 
computer 61 2 selects this gateway as the new AG be- 
cause the current AG in not available or because of a 
system choice. The network computer 612 sends user 
ID and user location to new AG and to the user's HG via 

45 the packet network through landlines 1 32. The AG re- 
ceives the information and updates its roamer database 
and the HG receives the information and updated its 
home user database. 

The network computer 612 formats a hailing mes- 

so sage for the user and sends the message to the CTIU 
230 which routes the message to the encoder 232. The 
message is processed by the modem 237, satellite RF 
unit 238, and transmitted to the satellite through antenna 
205. The satellite relays the message to the user. If no 
55 response, the NCG checks all satellites in view. If user 
is not found after a prescribed length of time, the network 
computer 61 2 formats a message for the caller that the 
user is not available and sends the message to CTIU 
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230. The CTIU 230 sends the message to the HG 101 
via the packet network through landlines 1 32. The cel- 
lular telephone system 221 at the HG 101 receives the 
message through landlines 1 30 and signals the caller 
that the user is not available at this time. If the user re* s 
ceives the hailing message, referring to Fig. 5, the user 
receives communications in the following manner: The 
signals are received by the antenna 522 and sent to the 
Satellite RF converter 527, then passed to the modem 
526. The demodulated baseband signals are then de- 10 
coded by the decoder 525. The resulting signal is sent 
to the request/ACK generator 533 which formats an 
ACK message and sends the ACK to the encoder 524. 
After encoding, the ACK is passed to the Modem 526. 
The Modem modulates the signal and passes it to the is 
Satellite RF Converter 527 for transmission to the sat- 
ellite by the antenna 522,523. 

Referring to Fig. 9, the uplink signal is transmitted 
to the satellite from the user over link "A 0 , 34 and relayed 
to the NCG. The signals are downlinked via link "C, 38. 20 

Referring to Fig. 7, the signals are received by the 
NCG equipment 601 by antenna 205 and applied to the 
satellite RF unit(s) 238. After processing the signal is 
applied to the modem 237 and thence to the decoder 
234 if necessary. (If the user equipment generates data ss 
that conforms to industry standards, the decoding step 
may be bypassed.) After decoding, the signal is applied 
to the CTIU 230 which recognizes the ACK and sends 
the ACK to the network computer 61 2. 

OUTBOUND CALL SETUP. AG ACCEPTANCE 

If the current AG is available or a new AG was se- 
lected, the network computer 61 2 sends user ID, current 
satellite being used, transmit and receive frequencies 
and transmit and receive codes if CDMA is being used 
to the AG via the packet network through landlines 1 32. 
The data is received by the AG 102 by the cellular tele- 
phone system 222 through landlines 131. The cellular 
telephone system 222 updates the roamer database 
225 to show the call information. The cellular telephone 
system 222 sends the information to the CTIU 230 which 
sets transmit and receive frequencies, sets transmit and 
receive codes if CDMA is being used. The network com- 
puter 612 also sends the call information to the user by 
the same method as call setup as described in the re- 
quest for SSA roaming. The user receives call informa- 
tion, sets transmit and receive frequencies, sets trans- 
mit and receive codes if CDMA is being used and goes 
to stand-by. 

The network computer 61 2 sends a message to the 
HG to route the call to the AG via the packet network 
through landlines 1 32. The cellular telephone interface 
unit 230 at the HG receives the message through land- 
lines 1 32. If the AG is the HG then no more call routing 
is required. If the AG is not the HG, then the route plan- 
ner 240 at the HG routes the call from the HG to the AG. 
The cellular telephone system 221 at the AG processes 



the call and applies the desired destination number to 
the cellular telephone system w/s witch 221 . 

The AG signals the user on assigned frequency and 
codes if required. The CTIU 230 at the AG generates 
ACK codes for the call request processor 235. The call 
request processor 235 signals the ACK generator 236 
to signal the user and the user is being called. This ACK 
signal is applied to the encoder 232 and the modem 237 
and passed to the satellite RF unit(s) . 238 and after 
processing applied to the antenna 203,204 for transmit- 
ting to the satellite. Referring to Figs. 4 and 8, the ACK 
signal is transmitted over link "D", 36 or link "B", 36 de- 
pending on whether the gateway is the home gateway 
or a remote gateway. The satellite receives the signal 
and relays the signal over link "A", 24 to the user. 

Referring to Fig. 5, for reception and processing of 
outbound call at the user, the user's Cellular Satellite 
Telephone 501,502 antenna 522,523 receives the sig- 
nal and routes it to the Satellite RF converter 527 which 
routes the signal to the modem 526. The resulting da- 
tastream is applied to the Decoder 525. After decoding, 
the data is sent to the request/ACK generator 533. 
Codes are generated and sent to the Cellular Telephone 
503,504 to ring the user. The Cellular Telephone signals 
the ACK generator 533 to send signaling codes to the 
AG via the encoder 524. The ACK signal is passed from 
the encoder 524 to the Modem 526 and thence to the 
Satellite RF converter 527. The resulting ACK signal is 
transmitted to the Satellite 301 via the antenna 522,523. 
The user wireless satellite telephone 501, 502 then shifts 
frequency to the channel selected by the NCG and 
loads, if necessary, the CDMA code for the call into the 
modem. The user then waits for duplex operation to be- 
gin. 

The ACK signal is received by satellite 301 and 
transmitted to the earth. The signal is received at the 
MSA/RSA equipment 101 ,102 by antenna 203,204 and 
applied to the satellite RF unit(s) 238. After down con- 
version to baseband, the signals are demodulated by 
the modem 237 and routed to the decoder 234. The de- 
coded baseband signals are then applied to the cellular 
telephone interface unit 230. The cellular telephone in- 
terface unit 230 processes the information. 

The cellular telephone interface unit 230 then ap- 
plies the voice and data signal stream to the encoder 
232 or directly to the modem 237, depending on the in- 
coming signal structure, and thence to the assigned 
channel of the satellite RF unit(s) 238, thence to the an- 
tenna 203,204. Duplex operation can now begin. The 
CTIU 230 at the AG sends a message to the NCG 28 to 
update database to show call in progress by formatting 
a message and sending it to the CTS 221 which sends 
the message to the NCG 28. The data is received by the 
NCG 601 by the cellular telephone system 223 through 
landlines 132 which sends the data to the CTIU 230. 
The CTIU routes the message to the network computer 
612 which updates the network database 20 to show 
that the user has a call in progress. The cellular tele- 
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phone system 221 updates the home user database 224 
to show the user as roaming, the user's location and AG. 
The network computer 61 2 sends the user ID along with 
call in progress to the user's HG via the packet network 
through land lines 1 32. The data is received by the HG 
1 01 by the cellular telephone system 221 through land- 
lines 1 30. The cellular telephone system 221 updates 
the home user database 224 to show the user as having 
a call in progress. The Handoff Processor 250 is updat- 
ed with the information regarding this duplex call. 

OUTBOUND CALL DUPLEX PROCESS 

The outbound call duplex process is identical to that 
of a user initiated call described above. 

HANDOFF OF OUTBOUND CALLS 

The handoff processes are identical to that of a user 
initiated call described above. 

CALL TERMINATION (OUTBOUND CALL) 

The call termination processes are identical to that 
of a user initiated call described above. 

NOTIFICATION TO DISCONTINUE ROAMING BY 
USER 

As in the notification to the system of the intent to 
commence roaming, there are two methods by which 
the user can notify his intent to discontinue roaming. The 
user has two options: he may notify Network Control 
(NC) of his intention while in the SSA and out of range 
of a TCTSA and have his request processed via a sat- 
ellite relay to the NCG, or he may make his request via 
a participating TCTSA. These two cases are now ex- 
plained (See Figs. 10A, 10K, 10L) 

REQUEST TO DISCONTINUE ROAMING BY USER IN 
SSA 

The user notifies the system by way of the satellite 
that he desires to be deleted from the Database of 
Roamers in the SSA. Referring to Fig. 5, the user initi- 
ates a termination request by manually or automatically 
activating the User Request Unit 535. A signal is passed 
to the Request/ ACK Generator 533. This generates a 
termination request which is passed to the encoder 524 
and modulated by the Modem 526. The resulting signal 
is routed to the Satellite RF Converter 527 and then to 
the antenna 522.523 for transmission to the satellite. 
The signal is transmitted to the satellite(s) in view via 
link "A" and the satellite(s) transmit the signal to the 
NCG via link "C". 

Referring to Fig. 7, the downlink signal is received 
at the NCG satellite antenna 205 and applied to the Sat- 
ellite RF Unit(s) 238. The resulting baseband signal is 



demodulated in the Modem 237, sent to the decoder 234 
and thence to the CTIU 230. The resulting data is sent 
to the network computer 61 2 which instructs the network 
database 20 to delete the user from the list of SSA 

s Roaming Users. The network computer 612 sends the 
termination request to the AG by formatting a message 
which contains the request and user ID and sending it 
to the cellular telephone interface unit (CTIU) 230 which 
routes the data to the packet switch network through 

10 landlines 132, The data is received by the AG 102 by 
the cellular telephone system 222 through landlines 
1 31 . The cellular telephone system 222 then deletes the 
user from the roamer database. 

The network computer 612 sends the user ID and 

*s termination request to the user's HG 101 via the packet 
network through landlines 132. The data is received by 
the HG 101 by the cellular telephone system 221 
through landlines 130. The cellular telephone system 
221 updates the home user database 224 to show the 

20 user as not roaming in the SSA. 

Under CDMA operation, the process of a request 
for termination is similar to that described for a request 
for roaming. Two methods are available as previously 
mentioned: (1) An FDM-FM or other modulation using 

2s contention multiple access, operating on a hailing chan- 
nel, or (2) a special identifying CDMA code placed in the 
User Request Unit 535. The process continues as de- 
scribed hereinabove. 

30 REQUESTTO DISCONTINUE ROAMING BY USER IN 
A TCTSA 

Referring to Fig. 1 and Fig. 10L, the user re-enters 
a remote MSA/RSA or his Home MSA/RSA and either 
3S automatically or manually notifies the system by way of 
the TCTSA that he desires to be deleted from the net- 
work database of active users in the SSA. Referring to 
Fig. 5, the user equipment 501,502 initiates a termina- 
tion request by manually or automatically activating the 
40 User Request Unit 535. A signal is passed to the Re- 
quest/ACK Generator 533. This generates a termination 
request which is passed to the Cellular Telephone 
503,504 the resulting signal is routed to the antenna 
505,506 for transmission to the TCTSA. The signal is 
45 received by the TCTSA and relayed to the NCG via the 
packet network through landlines 130,131 . Referring to 
Fig. 7, the signal is received via landline 1 32 at the NCG 
601 which instructs the network database 20 to delete 
the user from the list of SSA Roaming Users. The net- 
so work computer 61 2 sends the termination request to the 
AG by formatting a message which contains the request 
and user ID and sending it to the cellular telephone in- 
terface unit (CTIU) 230 which routes the data to the cel- 
lular telephone system 223 and to the packet switch net- 
55 work through landlines 1 32. The data is received by the 
AG 102 by the cellular telephone system 222 through 
landlines 131. The cellular telephone system 222 then 
deletes the user from the roamer database. 
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The network computer 612 sends the user ID and 
termination request to the user's HG 101 via the packet 
network through landlines 132. The data is received by 
the HG 101 by the cellular telephone system 221 
through landlines 130. The cellular telephone system 5 
221 updates the home user database 224 to show the 
user as not roaming in the SSA. 

The invention has now been explained with refer- 
ence to specific embodiments. Other embodiments will 
be apparent to those of ordinary skill int this art in light 10 
of this disclosure. It is therefore not intended that this 
invention be limited, except as indicated by the append- 
ed claims. 



Claims 

1 . A satellite communications system (1 0) operative in 
connection with an existing terrestrial communica- 
tions system (17,21), comprising 20 

at least one satellite means (22) in earth orbit; 
at least one gateway (12,14,16,18) at aterres- 
trial location bidirectionally coupled to said ter- 
restrial communications system (10), said at 25 
least one terrestrial gateway (12,14,16,18) fur- 
ther being bidirectionally coupled through first 
communication links (36,38) on a first frequen- 
cy to said at least one satellite means (22) for 
transmitting communications traffic to, and for 30 
receiving communications traffic from, said at 
least one satellite means (22), said communi- 
cations traffic including call set-up control infor- 
mation and call signals; 
a plurality of wireless telephone transceivers 
associated with users (30) of said satellite com- 
munications system (10), each of said trans- 
ceivers being bidirectionally coupled, in use, 
through second communications links (34) on 
a second frequency to said at least one satellite 
means (22) for transmitting communications 
traffic to, and for receiving communications traf- 
fic from, said at least one satellite means (22); 
a network control means (25) at a terrestrial lo- 
cation for controlling call signals in the terres- 
trial communications system (32); 
a network database management system for 
managing a network database (20) containing 
identification of each active user (30), location 
of said active user and a home gateway of said 
active user; 

at least one network coordinating gateway (28) 
at a terrestrial location coupled to said at least 
one satellite means (22) through said first com- 
munications links (38) for receiving requests for 
service from active transceivers, said at least 
one network coordinating gateway (28) includ- 
ing means for selecting a terrestrial gateway 



(12,14,16,18) to establish a bidirectional com- 
munications link between said active transceiv- 
er that is requesting service and said terrestrial 
communications system (32), said at least one 
network coordinating gateway (28) f urthercom- 
prising means for maintaining a copy of said 
network database; and 

means for maintaining and updating each said 
copy of said network database (20) in substan- 
tially real time; wherein 

communications traffic to an active one of said 
transceivers is passed through and repeated by 
said at least one satellite means (22) by being 
received from one of said first communications 
links (36,38), and transmitted to one of said 
second communications links (34), without re- 
gard for any informational content of said com- 
munications traffic; and wherein 
communications traffic from an active one of 
said transceivers is passed through and repeat- 
ed by said at least one satellite means (22), by 
being received from one of said second com- 
munications links (34) and transmitted to one 
of said first communications links (36,38), with- 
out regard for any informational content of said 
communications traffic. 

2. The system according to claim 1 , wherein at least 
one of said gateways (1 2, 1 4, 1 6, 1 8) contains a copy 
of said network database (20), further including 
means (33) within each one of said gateways 
(1 2, 1 4, 1 6, 1 8) for effecting hand-off of said first com- 
munications links (36) from said satellite (22) to a 
second satellite (22) under control of a single one 

35 of said gateways. 

3. The system according to claim 2, wherein said sec- 
ond satellite (22) is in passage over said user and 
said gateway (12,14,16,18). 

40 

4. The system according to claim 1, 2 or 3, wherein 
said first communication links (36,38) use frequen- 
cies within a first band of frequencies, and wherein 
said second communication links (34) use frequen- 
ts cies within a second band of frequencies that differs 

from the first band of frequencies. 

5. The system according to any of claims 1 to 4, 
wherein the communications traffic is conveyed 

so over said communications links using a spread 
spectrum, code-division-muttiple-access tech- 
nique. 

6. The system according to any of claims 1 to 5, com- 
55 prising at least one satellite in orbit, each said sat- 
ellite comprising: 

communications processor uplink means for 
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receiving up! inked communications signals 
from users (30), gateways (12,14,16,18) and 
network controls (25,28); and 
communications processor downlink means for 
transmitting communications signals, without 5 
control intervention, to users (30), gateways 
(12,14,16,18) and network controls means 
(25,28); wherein 

communications traffic received on an uplink 
means (34) from users (30) is passed through 10 
and repeated by said satellite (22) and trans- 
mitted on a downlink means (36,38) to said 
gateways (12,14,16,18) and said network con- 
trols means (25,28) without regard for any in- 
formational content of said communications is 
traffic; and wherein 

communications traffic received on an uplink 
means (36,38) from said gateways 
( 1 2, 1 4, 1 6, 1 8) and said network controls means 
(25,28) is passed through and repeated by said 20 
satellite (22) and transmitted on a dowlink 
means (34) to users (30), without regard for any 
informational content of said communications 
traffic. 

2$ 

A method for performing wireless communications 
in a satellite communications system (10) compris- 
ing at least one satellite (28) in each orbit, that is 
bidirectionally coupled to a terrestrial communica- 
tions network (1 7,21 ) comprising the steps of: 30 

initiating a request for service with a wireless 
transceiver of a group of wireless transceivers 
associated with users (30) of the satellite com- 
munications system (1 0), individual ones of the ss 
group of wireless transceivers being bidirec- 
tionally coupled, when active, through first com- 
munications links (34) on a first frequency to the 
at least one satellite (22) for transmitting com- 
munications signals to, and for receiving com- 40 
munication signals from, the at least one satel- 
lite; 

transmitting the request for service from the 
wireless transceiver over one of the first com- 
munications links (34) on afirst frequency to the 45 
at least one satellite; 

repeating the request for service by receiving 
the request for service with the at least one sat- 
ellite from the one of the first communications 
links (34) on a first frequency, shifting the re- so 
ceived request for service, and transmitting fre- 
quency shifted request for service to one of sec- 
ond communications links (38) on a second fre- 
quency, without regard for any informational 
content of the request for service; ss 
receiving the repeated request for service with 
at least one network coordinating gateway (28), 
the at least one network coordinating gateway 



(28) being bidirectionally coupled to the at least 
one satellite (22) through the second commu- 
nications links (38) on a second frequency and 
further being bidirectionally coupled through a 
terrestrial data network (32), to a plurality of ter- 
restrial gateways (12,14,16,18) at terrestrial lo- 
cations, each having an associated service ar- 
ea individual ones of the plurality of terrestrial 
gateways being bidirectionally coupled to the 
terrestrial communications network (32) and 
further being bidirectionally coupled through 
the second communications links on a second 
frequency to the at least one satellite (22) for 
transmitting communications signals to, and for 
receiving communications signals from, the at 
least one satellite; 

selecting, with the network coordinating gate- 
way (28) one of the plurality of terrestrial gate- 
ways (12,14,16.18) to couple the wireless 
transceiver requesting service to the terrestrial 
communications network; and 
in response to the selected one of the terrestrial 
gateways establishing a wireless communica- 
tions link between the wireless transceiver re- 
questing service and the terrestrial communi- 
cations network, the established wireless com- 
munications link having a first uplink communi- 
cations signal component from the wireless 
transceiver to the at least one satellite (22), a 
first downlink communications signal compo- 
nent from the at least one satellite (22) to the 
selected terrestrial gateway (12,14,16,18), a 
second uplink communications signal compo- 
nent from the terrestrial gateway ( 1 2, 1 4, 1 6, 1 8) 
to the at least one satellite (22), and a second 
downlink communications signal component 
from the at least one satellite (22) to the wire- 
less transceiver, 

repeating the first uplink communications sig- 
nals with the at least one satellite by receiving 
the first uplink communications signals, fre- 
quency shifting the received first uplink commu- 
nications signals, and transmitting the frequen- 
cy shifted first uplink communications signals 
as the first downlink communications signals, 
without regard for any informational content of 
the first uplink communications signals; 
repeating the second uplink communications 
signals with the at least one satellite by receiv- 
ing the second uplink communications signals, 
frequency shifting the received second uplink 
communications signals, and transmitting the 
frequency shifted second uplink communica- 
tions signals as the second downlink commu- 
nications signals, without regard for any infor- 
mational content of the second uplink commu- 
nications signals; and 

maintaining at the network coordinating gate- 
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way (28) a copy of a satellite communications 
system network database of users (20) that is 
bidirectionally coupled to the at least one net- 
work coordinating gateway (28), the satellite 
communications system network database of 
users (20) storing information for identifying at 
least (a) active wireless transceivers, (b) a 
physical location of the active wireless trans- 
ceivers, and (c) a home terrestrial gateway of 
the active wireless transceivers. 

8. A method as set forth in claim 7 wherein the at least 
one satellite (22) is one of a plurality of satellites 
forming a constellation of earth orbit satellites, and 
further comprising a step of transferring the estab- 
lished wireless communications link from a first sat- 
ellite to a second satellite. 

9. A method as set forth in claim 7 or 8 wherein the 
step of repeating the request for service, the step 
of repeating the first uplink communications signals, 
and the step of repeating the second uplink com- 
munications signals ail repeat spread spectrum, 
code division multiple access signals. 

10. A method as set forth in claim 7, 8 or 9 wherein the 
step of maintaining includes steps of: 

identifying each wireless telephone transceiver 
with a single terrestrial service area having link- 
ing capabilities to said satellite communica- 
tions system network database of users; 
and linking under terrestrially-based control 
(25) said satellite (22) to said plurality of terres- 
trial gateways and to said wireless transceiver 
based on said information in said network da- 
tabase (20) of users. 



ther comprising: 

establishing a user (30) of said wireless trans- 
ceiver apparatus as a roamer by issuing a re- 
5 quest for roaming from the user in the satellite 

service area; and 

updating the network database (20) of users to 
include the user (30) as a roamer. 

10 15. The method according to claim 14 wherein the user 
(30) is in the satellite service area. 

1 6. The method according to claim 1 4 wherein the user 
(30) is in a terrestrial service area within the satellite 

*s service area. 

17. The method according to any of claims 7 to 16, fur- 
ther including the step of initiating, by the user (30), 
an inbound call, accepting at the gateway 

20 (1 2, 1 4, 1 6, 1 8,28) the inbound calf from the user, and 
establishing routing by the gateway for call setup. 

18. The method according to any of claims 7 to 17, fur- 
ther including the step of initiating, by any caller, an 

25 outbound call from the caller, and establishing rout- 
ing by the gateway for call setup to the user 

19. The method according to any of claims 7 to 18, fur- 
ther including the step of transmitting a command 

30 over the terrestrial communications network from 
the network coordinating gateway (28) to the select- 
ed one of the terrestrial gateways, the transmitted 
command instructing the selected one of the terres- 
trial gateways to establish a wireless communica- 

35 tion link between the wireless transceiver request- 
ing service and the terrestrial communications net- 
work. 



11. The method according to claim 10, wherein at least 
one gateway contains a copy of said network data- 
base (20) of users and further comprising the step 
of: 

processing said information in said network 
database of users to effect hand-off of said commu- 
nications links from said satellite (22) to a second 45 
satellite. 

12. The method according to claim 11, wherein said 
second satellite is in passage over said users during 
hand-off to maintain coverage in said terrestrial so 
service area. 

13. The method according to claim 11 or 12 further in- 
cluding the step of processing the gateway hand- 
off of calls to another satellite in passage over said 55 
user. 

14. The method according to any of claims 7 to 13, fur- 



Patentanspruche 

1. Satetliten-Nachrichtensystem (10), das in Verbin- 
dung mit einem bestehenden terrestrischen Nach- 
richtensystem (17, 21) arbeitet, mit 

mindestens einem Satellitenmittel (22) in Erd- 
umlaufbahn; 

mindestens einer Vermittlung (12, 14, 16, 18) 
an einem terrestrischen Ort, die bidirektional 
mitdem terrestrischen Nachrichtensystem (10) 
gekoppelt ist, wobei die mindestens eine terre- 
strische Vermittlung (12, 14, 16, 18) weiter 
durch erste Nachrichtenverbindungen (36, 38) 
an einer ersten Frequenz mit dem ersten min- 
destens einen Satellitenmittel (22) bidirektional 
gekoppelt ist zum Senden von Nachrichtenver- 
kehr zu und zum Empfangen von Nachrichten- 
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verkehr von dem mindestens einen Satelliten- 
mittel (22), wobei der Nachrichtenverkehr An- 
ruf-Aufbausteuerungs-lnformation und Rufsi- 
gnale enthalt; 

5 

einer Vielzahl von Funkfernsprech-Sendeemp- 
fangern, die Nutzern (30) des Satelliten-Nach- 
richtensystems (10) zugeordnet sind, wobei je- 
der der Sendeempfanger im Gebrauch bidirek* 
tional durch zweite Nachrichtenverbindungen 10 
(34) an einer zweiten Frequenz mit dem min- 
destens einen Satellitenmittel (22) gekoppelt 
ist zum Senden von Nachrichtenverkehr zu und 2. 
zum Empfangen von Nachrichtenverkehr von 
dem mindestens einen Satellitenmittel (22); is 

einem Netzwerk-Steuermittel (25) an einem 
terrestrischen Ort zum Steuern von Rufsigna- 
len in dem terrestrischen Nachrichtensystem 
(32); 20 



einen Informationsgehalt des Nachrichtenver- 
kehrs; und wobei 

Nachrichtenverkehr von einem aktiven der 
Sendeempfanger durch das mindestens eine 
Satellitenmittel (22) durchgeleitet und von ihm 
wiederholt wird durch Empfangen von einer der 
zweiten Nachrichtenverbindungen (34) und 
Senden zu einer der ersten Nachrichtenverbin- 
dungen (36, 38) ohne Bezug auf irgendeinen 
Informationsgehalt des Nachrichtenverkehrs. 

System nach Anspruch 1 , bei dem mindestens eine 
der Vermittiungen (12, 14, 16, 18) eine Kopie der 
Netzwerk-Datenbasis (20) enthalt und weiter Mittel 
(33) in jeder der Vermittiungen (12, 14, 16, 18) ent- 
halten sind, urn eine Obergabe der ersten Nachrich- 
tenverbindungen (36) von dem Satelliten (22) zu ei- 
nem zweiten Satelliten (22) unter Steuerung einer 
einzelnen aus den Vermittiungen zu bewirken. 



einem Netzwerk-Datenbasis-Verwaltungssy- 3. 
stem zum Verwalten einer Netzwerk-Datenba- 
sis (20), welche Identifizierung von jedem akti- 
ven Nutzer (30), dem Ort des aktiven Nutzers 25 
und einer Heimatvermittlung des aktiven Nut- 4. 
zers enthalt; 

mindestens einer Netzwerkkoordinierungs- 
Vermittlung (28) an einem terrestrischen Ort, 30 
die mit dem mindestens einen Satellitenmittel 
(22) durch die ersten Nachrichtenverbindun- 
gen (38) gekoppelt ist zum Empfang von 
Dienstleitungsanforderungen von aktiven Sen- 5. 
deempfangem, welche mindestens eine Netz- 3$ 
werk-Koordinierungsvermittlung (28) Mittel 
zum Auswahlen einer terrestrischen Vermitt- 
lung (12, 14, 16, 18) zum Einrichten einer bidi- 
rektionalen Nachrichtenverbindung zwischen 
dem aktiven Sendeempfanger, der Dienstlei- 40 6. 
tung anfordert, und dem terrestrischen Nach- 
richtenverbindungssystem (32) enthalt, wobei 
die mindestens eine Netzwerkkoordinierungs- 
Vermittlung (28) weiter Mittel zum Aufrechter- 
halten einer Kopie der Netzwerk-Datenbasis *s 
umfaGt; und 

Mittel zum Aufrechterhalten und Aktualisieren 
jeder solcher Kopien der Netzwerk-Datenbasis 
(20) im wesentlichen in Realzeit; wobei so 

Nachrichtenverkehr zu einem aktiven der Sen- 
deempfanger durch das mindestens eine Sa- 
tellitenmittel (22) hindurchgeleitet und von ihm 
wiederholt wird, indem es von einer der ersten ss 
Nachrichtenverbindungen (36, 28) empfangen 
und an eine der zweiten Nachrichtenverbindun- 
gen (34) gesendet wird, ohne Bezug auf irgend- 



System nach Anspruch 2, bei dem der zweite Sa- 
tellit (22) im Durchlauf Ober dem Benutzer und der 
Vermittlung(12, 14, 16, 18) ist. 

System nach Anspruch 1 , 2 oder 3, bei dem die er- 
sten Nachrichtenverbindungen (36, 38) Frequen- 
zen innerhalb eines ersten Frequenzbandes benut- 
zen, und bei dem die zweiten Nachrichtenverbin- 
dungen (34) Frequenzen innerhalb eines zweiten 
Frequenzbandes benutzen, das von dem ersten 
Frequenzband verschieden ist. 

System nach einem der Anspruche 1 bis 4, bei dem 
der Nachrichtenverkehr Ober die Nachrichtenver- 
bindungen mit Benutzung einer Spreizspektrum- 
Kodeteilungs-Mehrfachzugriff-Technik befordert 
wird. 

System nach einem der Anspruche 1 bis 5, das min- 
destens einen Satelliten in Erdumlaufbahn umfa3t, 
wobei jeder solche Satetlit enthalt: 

Nachrichtenprozessor-Aufwartsverbindungs- 
mittel zum Empfangen aufwartsverbundener 
Nachrichtensignale von Nutzern (30), Vermitt- 
iungen (12, 14, 16, 18) und Netzwerksteuerun- 
gen (25, 28); und 

Nachrichtenprozessor-Abwartsverbindungs- 
mittel zum Senden von Nachrichtensignalen 
ohne Steu ere ing riff zu Nutzern (30), Vermittiun- 
gen (12, 14, 16, 18) und Netzwerksteuermitteln 
(25, 28); wobei 

Nachrichtenverkehr, der an einem Aufwarts- 
verbindungsmittel (34) von Nutzern (30) emp- 
fangen wird, durch den Satelliten durchgeleitet 
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und von ihm wiederholt wird und an ainem Ab- 
wartsverbindungsmittel (36, 38) zu den Vermitt- 
lungen (12, 14, 16, 18) und den Netzwerksteu- 
ermitteln (25, 28) gesendet wird, ohne Bezug 
auf irgendwelchen Informationsgehalt des 5 
Nachrichtenverkehrs; und wobei 

Nachrichtenverkehr, der an einem Aufwarts- 
verbindungsmittel (36, 38) von den Vermittlun- 
gen (12, 14, 16, 18) und den Netzwerksteuer- 10 
mitteln (25, 28) empfangen wird, durch den Sa- 
telliten durchgeleitet und von ihm wiederholt 
und an einem Abwartsverbindungsmittel zu 
Nutzern (30) gesendet wird, ohne Bezug auf ir- 
gendwelchen Informationsgehalt des Nach- is 
richtenverkehrs. 

Verfahren zum Ausfuhren von Funknachrichtenver- 
bindungen in einem Satelliten-Nachrichtensystem 
(10), das mindestens einen Satelliten (28) in jeder 20 
Erdumlaufbahn enthalt, der bidirektional mit einem 
terrestrischen Nachrichten-Netzwerk (17, 21) ge- 
koppelt ist, mit den Schritten: 

Einleiten einer Dienstleistungsanforderung mit 25 
einem Funksendeempfanger einer Gruppe von 
Funksendeempfangern, die Nutzern (30) des 
Satelliten-Nachrichtenverbindungssystems 
(1 0) zugeordnet sind, wobei einzelne der Grup- 
pe von Funksendeempfangern im aktiven Zu- 30 
stand bidirektional durch erste Nachrichtenver- 
bindungen (34) an einer ersten Frequenz mit 
dem mindestens einen Satelliten (22) gekop- 
pelt sind zum Senden von Nachrichtensignalen 
zu und zum Empfangen von Nachrichtensigna- 35 
len von dem mindestens einen Sateliiten; 

Senden der Dienstleistungsanforderung von 
dem Funksendeempfanger fiber eine der er- 
sten Nachrichtenverbindungen (34) an einer *o 
ersten Frequenz zu dem mindestens einen Sa- 
telliten; 

Wiederholen der Dienstleistungsanforderun- 
gen durch Empfangen der Dienstieistungsan- 4S 
forderung mit dem mindestens einen Satelliten 
von der einen der ersten Nachrichtenverbin- 
dungen (34) an der ersten Frequenz, Verschie- 
ben der empfangenen Dienstleistungsanforde- 
rung und Senden der frequenzverschobenen so 
Dienstleistungsanforderung zu einer der zwei- 
ten Nachrichtenverbindungen (38) an einer 
zweiten Frequenz, ohne Bezug auf irgendwel- 
chen Informationsgehalt der Dienstleistungs- 
anforderung; ss 

Empfangen der wiederholten Dienstleistungs- 
anforderung mit mindestens einer Netzwerk- 



Koordinationsvenmittlung (28), welche minde- 
stens eine Netzwerk-Koordinationsvermittlung 
(28) bidirektional mit dem mindestens einen 
Satelliten (22) durch die zweiten Nachrichten- 
verbindungen (38) an einer zweiten Frequenz 
gekoppelt ist, und weiter bidirektional durch ein 
terrestrisches Datennetzwerk (32) mit einer 
Vielzahl terrestrischer Vermittlungen (12, 14, 
16, 18) an terrestrischen Orten gekoppelt ist, 
von denen jede einen zugeordneten Dienstbe- 
reich besitzt, einzelne der aus der Vielzahl von 
terrestrischen Vermittlungen bidirektional mit 
dem terrestrischen Nachrichtenverbindungs- 
Netzwerk (32) gekoppelt und weiter bidirektio- 
nal durch die zweiten Nachrichtenverbindun- 
gen an einer zweiten Frequenz mit dem minde- 
stens einen Satelliten (22) gekoppelt sind zum 
Senden von Nachrichtensignalen zu und zum 
Empfangen von Nachrichtensignalen von dem 
mindestens einen Satelliten; 

mit der Netzwerk-Koordinationsvermittlung 
(28), Auswahlen einer aus der Vielzahl von ter- 
restrischen Vermittlungen (12, 14, 16, 18), urn 
den Dienstleistung anfordernden Funksende- 
empfanger mit dem terrestrischen Nachrich- 
ten-Netzwerk zu koppeln; und 

in Reaktion darauf, dass die ausgewahlte der 
terrestrischen Vermittlungen eine Funknach- 
richtenverbindung zwischen dem eine Dienst- 
leistung anfordernden Funksendeempfanger 
und dem terrestrischen Nachrichten-Netzwerk 
einrichtet, Versehen der eingerichteten Funk- 
nachrichtenverbindung mit einer ersten Auf- 
wartsverbindungs-Nachrichtensignalkompo- 
nente von dem Funksendeempfanger zu dem 
mindestens einen Satelliten (22), einer ersten 
Abwartsverbindungs-Nachrichtensignalkom- 
ponente von dem mindestens einen Satelliten 
(22) zu der ausgewahlten terrestrischen Ver- 
mittlung (12, 14, 16, 18), einer zweiten Auf- 
wartsverbindungs-Nachrichtensignalkompo- 
nente von der terrestrischen Vermittlung (12, 
14, 16, 18) zu dem mindestens einen Satelliten 
(22) und einer zweiten Abwartsverbindungs- 
Nachrichtensignalkomponente von dem min- 
destens einen Satelliten (22) zu dem Funksen- 
deempfanger; 

Wiederholen der ersten Aufwartsverbindungs- 
Nachrichtensignale mit dem mindestens einen 
Satelliten durch Empfangen der ersten Auf- 
wartsverbindungs-Nachrichtensignale, Fre- 
quenzverschieben der empfangenen ersten 
Aufwartsverbindungs-Nachrichtensignale und 
Senden der frequenzverschobenen ersten Auf- 
wartsverbindungs-Nachrichtensignale als die 
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ersten Abwartsverbindungs-Nachrichtensigna- 
leohne Bezugauf irgendeinen Informationsge- 
halt der ersten Aufwartsverbindungs-Nachrich- 
tensignale; 

Wiederholen der zweiten Aufwartsverbin- 
dungs-Nachrichtensignale mit dem minde- 
stens einen Satelliten durch Empfangen der 
zweiten Aufwartsverbindungs-Nachrichtensi- 
gnale, Frequenzverschieben der empfangenen 
zweiten Aufwartsverbindungs-Nachrichtensi- 
gnale und Senden der frequenzverschobenen 
zweiten Aufwartsverbindungs-Nachrichtensi- 
gnale als die zweiten Abwartsverbindungs- 
Nachrichtensignale ohne Bezug auf irgendei- 
nen Informationsgehalt der zweiten Aufwarts- 
verbindungs-Nachrichtensignale; und 

Aufrechterhalten einer Kopie einer Satelliten- 
NachrichtenNetzwerk-Datenbasis von Nutzern 
(20), die bidirektional mit der mindestens einen 
Netzwerk-Koordinationsvermittlung (28) ge- 
koppelt sind, bei der Netzwerk-Koordinations- 
vermittlung (28), wobei die Satelliten-Nachrich- 
tensystemNetzwerk-Datenbasis von Nutzern 
(20) Information zum Identifizieren mindestens 
(a) aktiver Funksendeemptanger, (b) eines 
physikalischen Ortes der aktiven Funksende- 
emptanger und (c) einer terrestrischen Heimat- 
vermittlung der aktiven Funksendeemptanger 
speichert. 

8. Verfahren nach Anspruch 7, bei dem der minde- 
stens eine Satellit (22) einer einer Vlelzahl von Sa- 
telliten ist, welche eine Zusammenstellung von Erd- 
umlaufsatelliten bilden, und das weiter einen Schritt 
des Obertragens der eingerichteten Funknachrich- 
tenverbindungen von dem ersten Satelliten zu ei- 
nem zweiten Satelliten umfaGt. 

9. Verfahren nach Anspruch 7 oder 8, bei dem der 
Schritt des Wiederholens der Dienstleistungsanfor- 
derung, der Schritt des Wiederholens der ersten 
Aufwartsverbindungs-Nachrichtensignale und der 
Schritt des Wiederholens der zweiten Aufwartsver- 
bindungs-Nachrichtensignale atle Spreizspektrum- 
Kodeteilungs-Mehrfachzugriff-Signale wiederho- 
len. 

10. Verfahren nach Anspruch 7, 8 oder 9, bei dem der 
Schritt des Aufrechterhaltens Schritte umfaGt: 

des Identifizierens jedes Funkfernsprech-Sen- 
deempfangers mit einem einzelnen terrestri- 
schen Dienstbereich mit Verbindungsfahigkeit 
zu der Sate!liten-Nachrichtensystem-Netz- 
werk-Datenbasis von Nutzern; 



und des Verbindens des Satelliten (22) mit der 
Vielzahl von terrestrischen Vermittlungen und 
dem Funksendeemptanger unter erdgebunde- 
ner Steuerung (25) aufgrund der Information in 
5 der Netzwerk-Datenbasis (20) von Nutzern. 

11. Verfahren nach Anspruch 10, bei dem mindestens 
eine Vermittlung eine Kopie der Netzwerk-Datenba- 
sis (20) von Nutzern enthalt, und das weiter den 

10 Schritt umfa&t: 

des Verarbeitens der Information in der Netzwerk- 
Datenbasis von Nutzern, um Obergabe der Nach- 
richtenverbindungen von dem Satelliten (22) zu ei- 
nem zweiten Satelliten zu bewirken. 

75 

12. Verfahren nach Anspruch 11, bei dem der zweite 
Satellit sich wahrend der Obergabe im Durchlaut 
uber den Benutzern befindet, um die Uberdeckung 
in dem terrestrischen Dienstleistungsbereich auf- 

20 recht zu erhalten. 

13. Verfahren nach Anspruch 11 oder 12, das weiter 
den Schritt des Verarbeitens der Vermittlungsuber- 
gabe von Rufen zu anderen Satelliten im Durchlaut 

25 Qber dem Nutzer enthalt. 

14. Verfahren nach einem der Anspruche 7 bis 1 3, das 
weiter umfaGt: 

30 Einrichten eines Nutzers (30) der Funksende- 

emptanger- Vorrichtung als einen Wanderer 
durch Ausgeben einer Anforderung nach Wan- 
dem von dem Nutzer in dem Satelliten-Dienst- 
leistungsbereich; und 

35 

Aktualisieren der Netzwerk-Datenbasis (20) 
von Nutzern, damit der Nutzer (30) als einen 
Wanderer enthalten ist. 

40 15. Verfahren nach Anspruch 14, bei dem der Nutzer 
(30) sich in dem Satelliten-Dienstleistungsbereich 
befindet. 

16. Verfahren nach Anspruch 14, bei dem der Nutzer . 
45 (30) sich in einem terrestrischen Dienstleistungsbe- 
reich innerhalb des Satelliten-Dienstleistungsberei- 
ches befindet 

17. Verfahren nach einem der Anspruche 7 bis 16, das 
50 weiter den Schritt des Einleitens eines innen-ge- 

richteten Anrufes durch den Nutzer (30), das An- 
nehmen des innen-gerichteten Anrufes von dem 
Nutzer bei der Vermittlung (12, 14, 16, 18, 28) und 
Einrichten des Durchleitens fur Anruf-Aufsteliung 
55 durch die Vermittlung enthalt. 

18. Verfahren nach einem der Anspruche 7 bis 17, das 
weiter den Schritt des Einleitens durch irgendwel- 



22 



43 



EP 0 536 921 B1 



44 



che Anrufer eines auswarts-gerichteten Anrufes 
von dem Anrufer und des Einrichtens einer Durch- 
leitung dutch die Vermittlung fur Anruf-Einrichtung 
zu dem Nutzer enthalt. 

19. Verfahren nach einem der Anspruche 7 bis 18, das 
wetter den Schritt des Sendens eines Befehls Ober 
das terrestrische Nachrichten-Netzwerk von der 
Netzwerk-Koordinationsvermittlung (28) zu der 
ausgewahlten der terrestrischen Vermittlungen ent- 
halt, wobei der gesendete Befehl die ausgewahlte 
der terrestrischen Vermittlungen instruiert, eine 
Funknachrichtenverbindung zwischen dem Dienst- 
leistung anfordernden Funksendeempfanger und 
dem terrestrischen Nachrichten-Netzwerk einzu- 
richten. 



Revendications 

1 . Systeme de communications par satellite (10) f onc- 
tionnant en liaison avec un systeme de communi- 
cations terrestre existant (17, 21), comprenant 

au moins un moyen de satellite (22) en orbite 
terrestre, 

au moins une passerelle (12, 14, 16, 18) a un 
emplacement au sol re lie* de facon bidirection- 
nelle audit systeme de communications terres- 
tre (10), ladite au moins une passerelle terres- 
tre (12. 14, 16, 18) 6tant en outre relive de fa- 
con bidirectionnelle par i' intermedial re de pre- 
mieres liaisons de communications (36, 38) sur 
une premiere frequence audit au moins un 
moyen de satellite (22) afin de transmettre un 
trafic de communications vers ledit au moins un 
moyen de satellite (22) et de recevoir un trafic 
de communications depuis celui-ci, ledit trafic 
de communications comprenant des informa- 
tions de commande d'6tablissement d'appel et 
des signaux d'appei, 

une plurality d'6metteurs-recepteurs de tele- 
phone sans fil associe's a des utilisateurs (30) 
dudit systeme de communications par satellite 
(10), chacun desdits 6metteurs-r6cepteurs 
elant relies de facon bidirectionnelle, en utilisa- 
tion, par rinterm6diaire de secondes liaisons de 
communications (34) sur une seconde frequen- 
ce audit au moins un moyen de satellite (22) 
afin de transmettre un trafic de communications 
vers ledit au moins un moyen de satellite (22), 
et a recevoir un trafic de communications de- 
puis celui-ci, 

un moyen de commande de r6seau (25) a un 
emplacement terrestre destine^ a commander 
les signaux d'appel dans le systeme de com- 
munications terrestre (32), 
un systeme de gestion de base de donn6es de 



reseau destine* a gerer une base de donnSes 
de rdseau (20) contenant une identification de 
chaque utilisateuractif (30), ('emplacement du- 
dit utilisateur act if et une passerelle de ratta- 

5 chement dudit utilisateur actif, 

au moins une passerelle de coordination de r§- 
seau (28) a un emplacement terrestre relide 
audit au moins un moyen de satellite (22) par 
rintsrm6diaire desdites premieres liaisons de 

10 communications (38) afin de recevoir des de- 

mandes de services provenant des 6metteurs- 
rdcepteurs actif s, ladite au moins une passerel- 
le de coordination de r6seau (28) comprenant 
un moyen destine" a s6lectionner une passerel- 

*s le terrestre (12, 14, 16, 18) afin d'etablir une 

liaison de communications bidirectionnelle en- 
tre ledit 6metteur-r6cepteur actif qui demande 
des services et ledit systeme de communica- 
tions terrestre (32), ladite au moins une passe- 

20 relle de coordination de r6seau (28) compre- 

nant en outre un moyen destine* a conserver 
une copie de ladite base de donnees de re- 
seau, et 

un moyen destine a conserver et a mettre ajour 
25 chaque dite copie de iadite base de donn6es 

de r6seau (20) pratiquement en temps r£el, 
dans lequel 

un trafic de communications vers un 6metteur- 
rScepteur actif parmi lesdits 6metteurs-r6cep- 

30 teurs est transmis par I'intermediaire dudit au 

moins un moyen de satellite (22) et est r£p6t6 
par celui-ci en 6tant recu depuis I'une desdites 
premieres liaisons de communications (36, 38), 
et transmis vers Tune desdites secondes 

35 liaisons de communications (34), sans consi- 

d6rer le contenu en informations quelconque 
dudit trafic de communications, et dans lequel 
un trafic de communications provenant d'un 
emetteur-rdcepteur actif parmi lesdits 6met- 

40 teurs-rScepteurs est transmis par I'intermddiai- 

re dudit au moins un moyen de satellite (22) et 
est repetd par celui-ci, en 6tant recu a parti r de 
I'une desdites secondes liaisons de communi- 
cations (34) et transmis vers I'une desdites pre- 

45 mieres liaisons de communications (36, 38), 

sans considerer un contenu en informations 
quelconque dudit trafic de communications. 

2. Systeme selon la revendication 1 1 dans lequel au 
so moins I'une desdites passerelles (12, 14, 16, 18) 
contient une copie de ladite base de donnees de 
r6seau (20), et comprend en outre un moyen (33) 
a I'interieur de chacune desdites passerelles (12, 
14, 16, 18) afinde r^aliser le transfert desdites pre- 
55 mieres liaisons de communications (36) depuis ledit 
satellite (22) vers un second satellite (22) sous la 
commande d'une seule desdites passerelles, 
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3. Systems selon la revendication 2, dans lequel ledit 
second satellite (22) est en cours de passage au- 
dessus dudit uttlisateur et de ladite passerelte (12, 
14, 16, 18). 

s 

4. Systeme selon la revendication 1, 2 ou 3, dans le- 
quel lesdites premieres liaisons de communications 
(36, 38) utilisent des frequences k I'interieur d'une 
premiere bande de frequences, et dans lequel les- 
dites secondes liaisons de communications (34) uti- 10 
lisent des frequences a. i'interieur d'une seconde 
bande de frequences qui differe de la premiere ban- 
de de frequences. 

5. Systeme selon Tune quelconque des revendica- is 
tions 1 k 4, dans lequel le trafic de communications 

est achemine sur lesdites liaisons de communica- 
tions en utilisant une technologie d'acces multiple 
par repartition de codes k etalement de spectre. 

20 

6. Systeme selon I'une quelconque des revendica- 
tions 1 k 5, comprenant au moins un satellite en or- 
bite, chaque dit satellite comprenant ; 

un moyen de liaison montante de p roc esse ur 25 
de communications destine k recevoir des si- 
gnaux de communications transmis sur une 
liaison montante depuis les utilisateurs (30), 
des passerelles (12, 14, 16, 18) et des com- 
mandes de reseau (25, 28), et 30 
un moyen de liaison descendante de proces- 
ses de communications destine k transmettre 
des signaux de communications, sans inter- 
vention de la commande, vers des utilisateurs 
(30), des passerelles (12, 14, 16, 18) et un 35 
moyen de commande de reseau (25, 28), dans 
lequel 

un trafic de communications recu sur un moyen 
de liaison montante (34) provenant des utilisa- 
teurs (30) est transmis par I'intermediaire dudit 40 
satellite (22) et est repete par celui-ci et est 
transmis sur un moyen de liaison descendante 
(36, 38) vers lesdites passerelles (12, 14, 16, 
18) et lesdits moyens de commande de reseau 
(25, 28) sans considerer un contenu en infor- *s 
mations quelconque dudit trafic de communi- 
cations, et dans lequel 

un trafic de communications recu sur un moyen 
de liaison montante (36, 38) provenant desdi- 
tes passerelles (12, 14, 16, 18) et dudit moyen so 
de commande de reseau (25, 28) est transmis 
par I'intermediaire dudit satellite (22) et est re- 
pete par celui-ci et est transmis sur un moyen 
de liaison descendante (34) vers des utilisa- 
teurs (30) sans considerer un contenu en infor- ss 
mations quelconque dudit trafic de communi- 
cations. 



7. Proc6de destine k execute r des communications 
sans fil dans un systeme de communications par 
satellite (10) comprenant au moins un satellite (28) 
dans chaque orbite, qui est relie de facon bidirec- 
tionnelle k un reseau de communications terrestre 
(17, 21) comprenant les etapes consistant k: 

lancer une demande de service avec un emet- 
teur-recepteur sans fil d'un groupe d'emet- 
teurs-recepteurs sans fil associes k des utilisa- 
teurs (30) du systeme de communications par 
satellite (10), des Smetteurs-recepteurs indivi- 
duels parmi le groupe des emetteurs-recep- 
teurs sans fil etant relies de facon bidirection- 
nelle, lorsqu'ils sont actifs, par i'intermediaire 
de premieres liaisons de communications (34) 
sur une premiere frequence vers le au moins 
un satellite (22) afin de transmettre des signaux 
de communications vers le au moins un satel- 
lite et afin de recevoir des signaux de commu- 
nications depuis celui-ci, 
transmettre la demande de service k partir de 
I'emetteur-recepteur sans til sur Tune desdites 
premieres liaisons de communications (34) sur 
une premiere frequence vers le au moins un sa- 
tellite, 

repeter la demande de service en recevant la 
demande de service avec le au moins un satel- 
lite depuis la liaison parmi les premieres 
liaisons de communications (34) sur une pre- 
miere frequence, en decaiant la demande de 
service recue et en transmettant la demande 
de service d6caiee en frequence vers Tune des 
secondes liaisons de communications (38) sur 
une seconde frequence, sans considerer 
aucun contenu en informations de la demande 
de service, 

recevoir la demande de service rep£tee avec 
au moins une passerelte de coordination de re- 
seau (28), la au moins une passerelle de coor- 
dination de reseau (28) etant reli6e de facon 
bidirectionnelle au au moins un satellite (22) 
par I'intermediaire des secondes liaisons de 
communications (38) sur une seconde frequen- 
ce et etant en outre reliee de facon bidirection- 
nelle, par I'intermediaire d'un reseau de don- 
n6es terrestre (32), k une plurality de passerel- 
les terrestres (12, 14, 16, 18) k des emplace- 
ments terrestres, chacune pr6sentant une zone 
de services associee, des passerelles indivi- 
duelles parmi la plurality de passerelles terres- 
tres etant reli6es de facon bidirectionnelle au 
reseau de communications terrestre (32) et 
etant en outre reli6es de facon bidirectionnelle 
par I'intermediaire des secondes liaisons de 
communications sur une seconde frequence 
au au moins un satellite (22) afin de transmettre 
des signaux de communications vers le au 
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moins un satellite et a recevoir des signaux de 
communications depuis celui-ci, 
selectionner, avec la passerelle de coordina- 
tion de reseau (28) une passerelle parmi la plu- 
rality des passerellesterrestres(12, 14, 16, 18) 
afin de relier I'emetteur-recepteur sans fil de- 
mandant un service au reseau de communica- 
tions terrestre, et 

en reponse a la passerelle selectionnee parmi 
les passerelles terrestres, etablir une liaison de 
communications sans fil entre I'emetteur-re- 
cepteur sans fil demandant un service et le re- 
seau de communications terrestre, la liaison de 
communications sans fil etablie comportant 
une premiere composante de signal de com- 
munications de liaison montante provenant de 
I'emetteur-recepteur sans fil vers le au moins 
un satellite (22), une premiere composante de 
signal de communications de liaison descen- 
dante provenant du au moins un satellite (22) 
vers la passerelle terrestre selectionnee (12, 
14, 16, 18), une seconde composante de signal 
de communications de liaison montante prove- 
nant de la passerelle terrestre (12, 14, 16, 18) 
vers le au moins un satellite (22), et une secon- 
de composante de signal de communications 
de liaison descendante provenant du au moins 
un satellite (22) vers I'emetteur-recepteur sans 
fil, 

repeter les premiers signaux de communica- 
tions de liaison montante avec le au moins un 
satellite en recevant les premiers signaux de 
communications de liaison montante, en deca- 
lant en frequences tes premiers signaux de 
communications de liaison montante re^us, et 
en transmettant des premiers signaux de com- 
munications de liaison montante decales en 
frequence sous forme des premiers signaux de 
communications de liaison descendante, sans 
considerer un contenu en informations quel- 
conque des premiers signaux de communica- 
tions de liaison montante, 
repeler les seconds signaux de communica- 
tions de liaison montante avec le au moins un 
satellite en recevant les seconds signaux de 
communications de liaison montante, en deca- 
lant en frequence les seconds signaux de com- 
munications de liaison montante regus et en 
transmettant les seconds signaux de commu- 
nications de liaison montante decales en fre- 
quence en tant que seconds signaux de com- 
munications de liaison descendante, sans con- 
siderer aucun contenu en informations quel- 
conque des seconds signaux de communica- 
tions de liaison montante, et 
conserver au niveau de la passerelle de coor- 
dination de reseau (28) une copie d'une base 
de donnees de reseau du systeme de commu- 
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nications par satellite des utilisateurs (20) qui 
est reliee de fa?on bidirectionnelle a la au 
moins une passerelle de coordination de re- 
seau (28), la base de donnees des utilisateurs 
(20) du reseau de systeme de communications 
par satellite memorisant des informations des- 
tinees a identifier au moins (a) des emetteurs- 
recepteurs sans fil actifs, (b) un emplacement 
physique des emetteurs-recepteurs sans fil ac- 
tifs, et (c) une passerelle terrestre de rattache- 
ment des emetteurs-recepteurs sans fil actifs. 

8. Procede selon la revendication 7, dans lequel le au 
moins un satellite (22) est fun d'une pluralite de sa- 
tellites formant une constellation de satellites en or- 
bite terrestre et qui comprend en outre une etape 
consistant a transferer la liaison de communica- 
tions sans fil etablie depuis un premier satellite vers 
un second satellite. 

9. Procede selon la revendication 7 ou 8, dans lequel 
I' etape de repetition de la demande de service, I'eta- 
pe de repetition des premiers signaux de commu- 
nications de liaison montante, et I'etape de repeti- 
tion des seconds signaux de communications de 
liaison montante repetent toutes des signaux a ac- 
ces multiple a repartition de codes a etalement de 
spectre. 

10. Procede selon la revendication 7, 8 ou 9, dans le- 
quel I'etape de conservation comprend les etapes 
consistant a : 

identifier chaque emetteur-recepteur de tele- 
phone sans fil avec une zone de service terres- 
tre unique presentant des possibilites de liaison 
avec ladite base de donnees des utilisateurs du 
reseau du systeme de communications par sa- 
tellite, 

et relier sous une commande basee aterre (25) 
ledit satellite (22) a ladite pluralite de passerel- 
les terrestres et audit emetteur-recepteur sans 
fil sur la base desdites informations dans ladite 
base de donnees des utilisateurs (20) du re- 
seau. 



11. Procede selon la revendication 10, dans lequel au 
moins une passerelle contient une copie de ladite 
base de donnees des utilisateurs (20) du reseau et 
comprend en outre I'etape consistant a : 

traiter lesdites informations dans ladite base 
de donnees des utilisateurs du reseau afin de rea- 
liser te transfert desdites liaisons de communica- 
tions depuis ledit satellite (22) vers un second sa- 
tellite. 

12. Procede selon la revendication 11 , dans lequel ledit 
second satellite est en cours de passage au-dessus 
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desdits utilisateurs pendant le transfert afin de con- 
server la couverture dans ladite zone de services 
terrestre. 

13. Proc6d6 selon la revendication 11 ou 12, compre- 5 
nant en outre I'dtaps consistant a traiter le transfert 
par la passerelle des appels vers un autre satellite 

en cours de passage au-dessus dudit utilisateur. 

1 4. ProcSde* selon Tune quelconque des revendications 10 
7 a 1 3, comprenant en outre : 

l'6tablissement d'un utilisateur (30) dudit appa- 
reil d'6metteur-r6cepteur sans fil en tant qu'uti- 
lisateur en defacement en 6mettant une de- is 
mande de defacement a partir de I'utilisateur 
dans la zone de services de satellite, et 
la mise a jour de la base de donndes des utili- 
sateurs (20) du r6seau afin d'inclure I'utilisateur 
(30) comme 6tant en defacement. 20 

1 5. Proc6d6 selon la revendication 1 4, dans lequel I'uti- 
lisateur (30) est dans la zone de services de satel- 
lite. 

25 

16. Proc6d6 selon la revendication 14, dans lequel I'uti- 
lisateur (30) est dans une zone de services terrestre 
a I'interteur de la zone de services de satellite. 

1 7. ProcSde" selon Tune quelconque des revendications 30 
7 a 16, comprenant en outre I'etape consistant a 
lancer, par I'utilisateur (30) un appel entrant, a ac- 
cepter au niveau de la passerelle (12, 14, 16, 18, 
28) I'appel entrant provenant de I'utilisateur, et a 
6tablir un acheminement par la passerelle pour 35 
I'dtablissement d'appel. 

1 8. Precede selon Tune quelconque des revendications 
7 a 17, comprenant en outre l'6tape consistant a 
lancer, par tout appelant quelconque, un appel sor- 40 
tant provenant de ('appelant, et etablissant I'ache- 
minement par la passerelle pour I'Stablissement 
d'appel vers I'utilisateur. 

1 9. ProcSde" selon Tune quelconque des revendications 4$ 
7 a 18, comprenant en outre l'6tape consistant a 
transmettre une commande sur le r6seau terrestre 

a partir de la passerelle de coordination de r6seau 
de communications (28) vers la passerelle selec- 
tionnSe parmi les passerelles terrestres, la com- so 
mande transmise donnant pour instruction a la pas- 
serelle s61ectionn6e parmi les passerelles terres- 
tres d'dtablir une liaison de communications sans fil 
entre I'Smetteur-rScepteur sans fil demandant un 
service et le r6seau de communications terrestre. ss 
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